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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

i?KHas Base, 1st Mobile Unit, and 2nd Mobile Unit, and is Said 1st Migration. Unit in Parallel with 
the Direction of X It is at said base in parallel with the direction perpendicular to this direction of X 
of Y. Receive and it has the 1 st goods holder which can move. Said 2nd mobile unit is parallel to the 
direction of X. It has the 2nd goods holder which can move to said base in parallel with the direction 
of Y. Above The 1st goods holder and the 2nd goods holder are a pair to said base in the actuated 
position from a measuring point. It carries out, and is continuously movable and they are said 1st 
mobile unit and the 2nd mobile unit. Are movable to mutual during actuation respectively. A part for 
part I which makes driving force act mutually, ** It has a part for ****2»*. Said 1st mobile unit, 
And said 1st [ the ] of the 2nd mobile unit In the pointing device with which the part is connected 
with said 1st goods holder and the 2nd goods holder in parallel with the direction of Y in parallel m 
the direction of X, respectively the direction of X - parallel - the direction of Y it was alike in 
parallel and prepared - said - the 1st mobile unit And said part II of the 2nd mobile unit A part Said 
1st mobile unit, And balance unit common to the 2nd mobile unit It connects and is said BE in 
parallel with the direction of Y in parallel to the direction of X about said balance unit. While 
showing around movable to SU Said 1st mobile unit and 2nd migration YU It is ** as the description 
about having formed the force actuator which generates driving force to knitting, respectively. 
************** 

2. The force actuator of said 1st mobile unit and the 2nd mobile unit is RO chiefly. It indicates to 
claim 1 characterized by being constituted so that - RENTSU force may be generated. Pointing 
device. 

3 It is static pneumatic bearing about the slideway top of the base which extends m parallel with the 
direction of Y in parallel in the direction of X. It is ** about having constituted so that said balance 
unit might be guided movable. Claim 1 considered as the mark, or pointing device given in 2. 
They are X actuator and Y actuator to said 4.2 mobile units, respectively. It prepares. In said X 
actuator, it is each in parallel with the direction of Y in parallel to the direction of X. A part for part I 
is prepared. Said goods holder of said mobile unit related in a part for this part I It connects. ** of 
said X actuator related in a part for said part I parallel to the direction of X It is supposed to two parts 
that it is movable. A part for part I is prepared in said Y actuator, respectively. To a part for said part 
n of X actuator of the mobile unit related in a part for this part I It fixes. ****** fixed to said 
balance unit in a part for part I parallel to the direction of Y ** characterized by making it movable 
to a part for part II of a ****** Y actuator Pointing device given in any 1 term of **** 1-3. 

5. the control unit which controls at least one actuator - said ********** ** .. preparing -- this 
control unit - said X AKUCHI of said two mobile units YUETA - a part for said part Et can be held 
in a location parallel to the direction of X at least -- as - Pointing device according to claim 4 
characterized by carrying out. 

6. Common Straight Line Which Said Part I of Said Y Actuator is Made to Meet, and it Shows to it 
Movable Interior of Proposal is Established in Said Y Actuator of Said Mobile Unit. Said positioning 
device A part for part I which prepared the pivotable unit and was fixed to said balance unit, It is a 
pair to a part for said part I in the surroundings of axis of rotation which extends at right angles to the 
direction of Y perpendicularly in the direction of X. It is said pivotable YU about a part for part II 
pivotable and fixed [ carried out, and ] to said common straight-line guidance. Pointing device 



I; 
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according to claim 4 characterized by preparing in knitting. 

7. It is ** about having constituted so that said control unit might control said pivotable unit. <_laim 5 
considered as the mark, or pointing device given in 6. . ^ . 

8 Said Balance Unit is Shdeway Which Extends in Parallel with the Direction of Y m Parallel m the 
Direction of X. It Has Formed Base Material. This slideway is common to said two goods holders. 
This slideway is met. Said two goods holders in parallel with the direction of X Parallel to the 
direction of Y Suppose that it is movable and a joint member is prepared in said both goods holders. 
To this joint member It is said X actuator of said 1st mobile unit about said goods holder which 
carries out ******. To a part for said part I And said ** of said X actuator of said 2nd mobile unit 
Positioning according to claim 4 characterized by constituting so that it can connect with one part 
Equipment. 

9 Joint Member of Said Goods Holder is Ingredient about XY Lorentz-Force Actuator, 
Respectively. A Part for Part I Which Obtained and was Fixed to Related Goods Holder, Before a 
related mobile unit He is said XY Lorre about a part for part II fixed to a part for said part I of an 
account X actuator. It prepares in a NTSU force actuator. Said ** of said XY Lorentz-force actuator 
One part is a part for said part II of said two XY Lorentz-force actuators, respectively. Pointing 
device according to claim 8 characterized by constituting so that it can collaborate. 

It is **, respectively about a part for part U which extends in parallel with the direction of Y in said 
10.2 mobile units. Y actuator of two beams is formed, respectively, perpendicular to the direction of 
Y at right angles to the direction of X the surroundings of the prolonged rotation shaft - said X 
actuator of said two mobile units said two part I of said Y actuator related in a part for said part H. » 
opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. It constitutes rotatable. ***** -- 
They are said both mobile units by said control unit. Claim 5 characterized by controlling said Y 
actuator Or pointing device given in 8. 

1 1 FU Which Fixes Radiation Source, Mask Holder, Focusing Umt, and Pointmg Device It Has 
REMU. Said focusing unit has a principal axis and said pointing device is this Lord. In parallel with 
the direction of X perpendicular to an axis And it is perpendicular to the direction of X, and is a 
method perpendicular also to said principal axis of Y. RISOGURA equipped with a movable base 
material holder to said focusing unit in parallel with ** In FU equipment Each of said two goods 
holders of said pointing device describes above. It is the base material holder of RISOGURAFU 
equipment. Said base of said positioning device is said FU. While being fixed to REMU, said 
focusing unit -- minding -- said radiation source -- base material the location which may irradiate the 
base material which can be installed on a holder -- said actuated position of said base material holder 
it is - A pointing device given in any 1 term of claims 1-10 is ****** here. RISOGURAFU 
equipment characterized by being a ****** pointing device. 

12. Said RISOGURAFU equipment is equipped with a separate pointmg device, and it is this 
separate pointing device. Said focusing unit is received in parallel with the direction of X at least in 
said mask holder. RISOGURAFU equipment according to claim 1 1 characterized by constituting 

lT^aid Two Goods Holders of Said Separate Pointing Device - Respectively Parallel to the 
Direction of X Said Li Who May be Positioned by Said Separate Pointing Device m Parallel Also 
with the Direction of Y It is Mask Holder of SOGURAFU Equipment. Said base of said separate 
positioning device While being fixed to said frame, The mask which can be installed on a mask 
holder is described above. The location which may be irradiated according to the radiation source is 
an actuated position of said mask holder. Claim A pointing device given in any 1 term of 1-10 is 
with said separate pointing device. RISOGURAFU equipment according to claim 12 characterized 

*L» ^ r 'IC 4^ 

14 A pointing device separate from a pointing device and a focusing unit and the radiation source 
are fixed. It has the frame to carry out. Said focusing unit has a principal axis and is said pointing 
device. In parallel with the direction of X perpendicular to this principal axis And it is perpendicular 
to the direction of X, and perpendicular also to said principal axis are . It has a movable base 
material holder to said focusing unit in parallel with the direction of Y. Before The pointing device 
of the individual according to account is [ as opposed to / in parallel with the direction of X / said 
focusing unit ] ** at least. In RISOGURAFU equipment equipped with the mask holder in which ** 
is possible Said separate location Said two goods holders of arrangement equipment in parallel with 
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the direction of X, respectively It is Taira also to the direction of Y. Said RISOGURAFU equipment 
which may be positioned by the line with said separate pointing device It is a mask holder. Said base 
of said separate positioning device is on said frame. While being fixed, It is said radiation source 
about the mask which can be installed on a mask holder. The location which may irradiate is an 
actuated position of said mask holder, and claims 1-10 are not. It is the description about a pointing 
device given in ** or the 1st term being said separate pointing device. RISOGURAFU equipment to 
carry out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of me Invention] 

RISOGURAFU equipment which has the 2-dimensional balance positioning device which has two 
goods holders, and this positioning device This invention Base, It has the 1st mobile unit and the 2nd 
mobile unit. The 1 st mobile unit in parallel with the direction of X It has the 1st goods holder which 
can move to the base in parallel with the direction perpendicular to this direction of X of Y. The 2nd 
mobile unit has the 2nd goods holder which can move in the direction of X to the base m parallel m 
parallel with the direction of Y. The 1st goods holder and the 2nd goods holder are continuously 
movable from a measuring point to the base to an actuated position, and the 1st mobile unit and the 
2nd mobile unit are movable to mutual during actuation respectively. It has a part for a part tor part 1 
which makes driving force act mutually, and part II, and is related with the pomtmg device 
connected with the 1st goods holder and the 2nd goods holder in parallel with the direction of Y m 
parallel in the direction of X, respectively by the amount of [ of the 1st mobile unit and the 2nd 

mobile unit 1 part I. . , , 

Moreover, this invention is equipped with the frame which fixes the radiation source, a mask holder, 
a focusing unit, and a pointing device, and it has a principal axis, and the focusing umt of a pointing 
device is perpendicular to the direction of X in parallel with the direction of X perpendicular to this 
principal axis, and is related with the RISOGURAFU equipment equipped with a movable base 
material holder to a focusing unit in parallel with the direction perpendicular also to a principal axis 

Furthermore, a pointing device with this invention separate from a pointing device and a focusing 
unit Have the frame which fixes the radiation source and a focusing umt has a principal axis. A 
pointing device is perpendicular to the direction of X in parallel with the direction of X 
perpendicular to this principal axis. In parallel with the direction perpendicular also to a principal 
axis of Y It has a movable base material holder to a focusing unit, and a separate pointing device is 
related with the RISOGURAFU equipment equipped with the movable mask holder to the focusmg 
unit in parallel with the direction ofX at least. 

The pointing device of the class stated to the first paragraph is known from the European Patent 
public presentation No. 525872. this known pointing device - optical RISOGURAFU - in order to 
manufacture an integrated semiconductor circuit, it is used for optical RISOGURAFU equipment by 
law According to the light source and a lens system, RISOGURAFU equipment is the dimension to 
which the detailed pattern of such a semiconductor circuit on a mask was reduced, and carries out 
image formation on a semi-conductor base material. Since such a semiconductor circuit has 
complicated structure, it needs to expose a semi-conductor base material many times, and needs to 
use a different mask which has a detailed pattern which is different in whenever [ the ]. One by one, 
a mask is picked out from a magazine and installed in the actuated position in RISOGURAFU 
equipment by the known pointing device. While moving the mask picked out from the magazine to 
the actuated position, a mask passes a measuring point and the location which a mask occupies to the 
criteria location of RISOGURAFU equipment in this measuring pomt is measured. During the 
migration of a mask to an actuated position from a measuring point, since the location of a goods 
holder to which a mask is moved is measured to the above-mentioned criteria location, a mask can 
be installed in the actuated position which he wishes to a criteria location through suitable migration 
of a goods holder. A related goods holder maintains a mask during exposure of a semi-conductor 
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base material to the actuated position to wish. Then, other goods holders pick out the following mask 
from a magazine, and move this mask to a measuring point. Thus, while a front mask is in an 
actuated position and is exposing a semi-conductor base material through the last mask by using two 
mobile units with two goods holders, the location of the following mask can be measured to a criteria 
location. Thus, the volume of RISOGURAFU equipment can be increased remarkably. 
Furthermore, generally use of the pointing device of the class stated to the first paragraph is known 
in a machine tool and a machining facility. In this case, the work supported by one piece or two 
goods holders measures the location occupied to this goods holder in a measuring point. Next, a 
related goods holder is moved to the actuated position which should process work with work. The 
actuated position which a related goods holder measures the location occupied to the criteria location 
of a machine tool in an actuated position, consequently wishes to have work to a criteria location can 
be brought. The volume of a machine tool, i.e., a machining facility, can be remarkably increased by 
using two mobile units with two goods tables also in this case. While this is processing front work, it 
is because the following work is already moved to the measuring point. 

The 1st mobile unit of a known pointing device and the 2nd mobile unit are equipped with a part for 
a part for part I fixed to the related goods holder, and part II fixed to the base, respectively, and a part 
for a part for above-mentioned part I of each mobile unit and part II is relatively [ mutual ] movable, 
making driving force act mutually. The fault of this known positioning device is two parts of a 
mobile unit being fixed to the base, respectively, therefore forming the common base for the 1st 
mobile unit and the 2nd mobile unit. Reaction force acts on a part for part II during migration of a 
goods holder, and this force is transmitted to the base. The above-mentioned reaction force causes 
the mechanical oscillation of the base, and the vibration is transmitted to a part for part II, and a 
goods holder. If the 1st goods holder is in an actuated position, while the following mask moves to a 
measuring point from a magazine, mechanical oscillation will arise in the 1 st goods holder as a result 
of the reaction force which acts on the base with the 2nd mobile unit. Such a mutual interference 
between two mobile units will make positioning of a mobile unit inaccurate. Usually, this is not 
desirable. Furthermore, the mechanical oscillation generated at the base is also transmitted to other 
parts of the equipment which uses a known pointing device. Usually, this is not desirable, either. 
The purpose of this invention makes the base common to two mobile units, and is to obtain the 
pointing device of the class indicated by the first paragraph which prevented the above mutual 
interference of two mobile units which is not desirable as much as possible. 

The 1st mobile unit which prepared this invention in the direction of X in parallel with the direction 
of Y in parallel for this purpose, And while connecting a part for part II of the 2nd mobile unit with a 
balance unit common to the 1 st mobile unit and the 2nd mobile unit and guiding a balance unit in the 
direction of X movable to the base in parallel in parallel with the direction of Y It is characterized by 
forming the force actuator which generates driving force in the 1st mobile unit and the 2nd mobile 
unit, respectively. It is understood as the word of a "force actuator" meaning the actuator which 
generates the driving force of a predetermined value. Furthermore, such a force actuator and the so- 
called location actuator are known for generating the migration which has a predetermined value. 
Since a balance unit is used, the reaction force which acts on a part for part II by part for part I of the 
mobile unit of a positioning device is not transmitted to the base, but it acts on the balance unit 
which can move to the base, and this reaction force is changed into migration of the balance unit to 
the base. Thereby, it can prevent that the mechanical oscillation of the base and a balance unit is 
prevented as much as possible, and this vibration conducts to a goods holder as much as possible. 
The location of the goods holder to the base is determined by the value of the driving force of the 
mobile unit of a pointing device, and the value of the above-mentioned driving force is controlled by 
the control unit. Since driving force is generated by the force actuator, driving force, such as this, has 
been independent substantially [ the location for part I of the mobile unit to a part for part II ], 
therefore the location of the goods holder to the base has been independent of the location of the 
balance unit to a goods holder substantially. Thereby, according to the reaction force of one mobile 
unit of two mobile units, migration of the balance unit to the base parallel to the direction parallel to 
the direction of X of Y does not have effect substantially in the location of the goods holder of the 
mobile unit of another side to the base, therefore can prevent the mutual active jamming between the 
positioning accuracy of a mobile unit of two pieces as much as possible. Furthermore, when a 
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balance unit is a common balance unit for two mobile unifc, the simple stnrctnre of a pointing device 
is attained. c p S90R497 and this known copying machine 

has a single mobile unit, ano im« u y balance unit is connected 

single scanning ^^^S^SI it movable in parallel in the scanning direction, 
with an optical ^^^^^^^Z mobile Lts which have a goods holder 

m^a^ 

direction of X, respectively, and ^^^J^^I^^^ m para ii e l is not shown. 

me practical and easy stnrcrnre of a force ac.oa.or can be 

produce the residual mechanical vibration which is not desirable actuator in 

The example of mrther others of ^» .pj-Jjjj g device to £ - — ^ ^ ^ 
two mobile units, respectively. A part for part 1 is Warea i g 
direction of Y in parallel at X actuator, ^P^^^^^^Joa of X is made 
holder of a related mobile unit and ^ a part ^for *» P^^^^f^^ in Y actuator, 
movable to a part for part H of related X actuator A parttor pan i«p P 

respectively, a part for this part I is ^^^^^t^^Z^m of Y to a part for 
and it is charactered by '^™SjJ^JS^\^taSe direction of Y with X 
part H of related Y actuator fixed to the ^ance ^t ^s m ^ rf y 

actuator of the mobile unit to which a SP^^JE^Xl^be^ movable in the 
actuator of a related mobile unit in this f^^J^.^atod mobile unit parallel, 
direction of X with the suitable ^gj^^^^L^ to abalance 
respectively. While the reaction force of X actuator a f two mo rf 
unit through Y actuator through a part for part ^ for ^ n of Y actuator, 

two mobile units is directly transmitted to a ^^^^^XcSaS unit which controls at 
The special example of this invention posihorun l*™£s^te^ofX actuator of two 
least one actuator in a positioning device and is a location parallel to the direction of X 
mobile units for which it enabled it to hold a part fo part II ^J™^™^ t0 ^ direct ion of 
at least with this control unit. migration of a 

X over the base F 0 f^c°ndmg to fee not have effect mostly in the value of the 
balance unit parallel to the im ^^^^\ Stm goods holders to the base is not mostly 
driving force of two mobile ^."JJ^^^SL is materialized also about the migration 
blocked by such migration of abalance unit, the same ming ; i f& direction of X, 

of a balance unit carried out with a component ■P^^J^^^^ t ^ ma ^ 
and the direction of Y. However, the reaction f^^^^SSSirfY perpendicularly 
mechanical torque of the axis which extends at right ang J ^~^35i the above- 
in the direction of X act on a balance unit FMberaon/ ^*™^^™S»ito unit connected at it 
mentioned mechanical torque makes rotation of a ba ^^^f e f t ^°e Section of Y at right 
produce around the ^^^^^^^^^f^, such rotation makes 

r^hSd" 
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Y therefore the location of the goods holder to the base is influenced by the above-mentioned 
rotation of a balance unit. By using the above-mentioned control unit for controlling toe above- 
men^ actuator, even if there L few X actuators of a mobile unit, a part for part H is held in a 
Sr P aS to the direction of X. It is parallel to the direction of X and since a goods holder is 
co^mected with a part for part I of X actuator parallel to the direction of Y, by using the above- 
motioned control unit, Station of surrounding X actuator of the axis of rotation to which it points at 
right angles also to the direction of Y perpendicularly in the direction of X and the goods holder 
comLSfd with this is prevented, and migration of the goods holder to the base produced ^ «uch 
rotation is prevented. Therefore, the reaction force and the reaction force torque winch ^goes togetfo* 
and joins a balance unit of a mobile unit do not have effect mostly in the location of the goods holder 

OthS espies of this invention positioning device establish the interior of a common ^straight-line 
proposal which part I of Y actuator is made to meet and it shows to it movable in Y actuator of a 
mobile unit. A part for part I which prepared the pivotable unit in the positioning device and was 
fixeS to X balance unit, It is characterized by preparing a part for part II which is pivotable and was 
fixed to the surroundings of axis of rotation which extends at right angles to the direction of Y 
perpendicularly in the direction of X by common straight-line guidance to a part tepartlma 
pivotable unit. In this example, while making movable mutually a part for part I of Y actuator 
separately along the interior of a common straight-line proposal, the goods holder cormected with a 
part for part I and it of X actuator is mutually made movable separately to a part for part II of X 
Sator fixed to a part for part I of Y actuator. While the reaction force of X actuator is transmitted 
to a balance unit through related Y actuator, the interior of a common straight-line proposal and a 
pivotabSunit, the reaction force of Y actuator is transmitted to a balance unit through ^ xntenor of 
a common straight-line proposal, and a pivotable unit. During actuation, the 1st goods holder in an 
actuTd posS and the 2nd goods holder in a measuring point become independent mutually, and 
are movable to the base. In order to move the 2nd goods holder from a measuring pomt to an 
TclTed position, by the pivotable unit, covering the include angle of 180 degrees, common straight- 
line guidance is rotated and the 1st goods holder is moved from an actuated position to the 
surroundings of the above-mentioned axis of rotation at a measuring pomt at coincidence The 
measuring point from an actuated position can be made to move the 1 st goods holder and the 2nd 
goods holder to an actuated position from a measuring point by attaining the simple structure , of _a 
pXthig device and making the interior of a common straight-line proposal only rotate by use of the 
interior of a common straight-line proposal, and a pivotable unit. 

tafce example of further otiiers of this invention pointing device, it is characterized by contro ling a 
Svotable unit with a control unit. In this example, a pivotable unit has two functions, e specially it is 
easy and the pointing device of practical structure is obtained. That is, a pivotable unit is used for 
So^puiosesfor holding the interior of a common straight-line proposa in a location paralle to too 
dfrection of Y, therefore holding a part for part II of X actuator in a location parallel to the direction 
of X through suitable control of the pivotable unit by the control unit, in rotation of common 
straight-line guidance, in order to make the measuring point from an actuated position move a goods 
holder to an actuated position from a measuring point. ,. ,. 

The special example of this invention positioning device a balance unit in parallel with the dnection 
of X "the base material which prepared the slideway which extends in parallel with the direction 
of Y, and this slideway is common to two goods holders. Along with this slideway, two goods 
holders are made movable in parallel in the direction of Y in parallel m the direction of X A joint 
memberTs prepared in both goods holders, and it is characterized by constituting so that the goods 
holder related by this joint member can be connected with a part for a part for part I of X . actuator of 
toe 1st mobile unit, and part I of X actuator of the 2nd mobile unit. The goods holder of tins example 
is guided by the static gas bearing movable in the common slideway top belonging to a balance unit. 
This base material is for example, granite slab, and is with the function to support and guide two 
functions i.e., two goods holders, and the function which forms the balance unit for two mobile 
units While moving the 1st goods holder to an actuated position from a measuring point and moving 
the 2nd goods holder to a measuring point from an actuated position, goods holders, such as this 
need to pass through a common slideway top mutually. In order to attain this, while moving the 1st 
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^mSuStltoclteabovc-m^aoned joint member "P^tago^toM^^h^te 

l^onTi ofSd mobile unit to pass mutually, a mobile unit will serve as comparatively 
eon^eale P d1«XrTha^ prevented becoming complicated so mat mutual passage may no, be 

STe*mo^ite g u5fX1SS to p^TwMeb was equipped with XY Lorene-force aemator 
xTSreSteSmamr a gooS hoZ Sfbe moveo in a comparatively high precision to a pari 

Lol^mrcl acmamrs to a par, 'for par, II of ote XY Unenforce actuators m me above- 

Sfi 3& S#££?2£3£ £ ^ound me rotation shaft perpendicularly prolonged a, righ, 
part 1 01 related r nctuam^ re p ' f x , fa chara<: terized by controlling Y actuator of both 
^Ue^b^colTlf b ~ampfc I response ,0 anopUon of the reaction feme of 

of [ of Y ac ^ r f u r connected ^ a part for part I of both Y actuators of a related 

a part for part t II of X aerator is ^connecte a wi p p ^ ^ ^ ^ fa & _ 

^TflSS^^^^ Y «^ of a related mobile unit can be moved covering 
Stance ^wWch s mutually d fferent to a balance unit. Thus, since rotation of a balance unit and a 
molurun^ufpre'ented, use of a separate actuator can be avoided and the comparatively easy 

^^^^^^^ movable base material holder of the class indicated to 
SS222£pfais Sown from the European Patent public presentation No 498496. This known 
mcnr S^ is used for manufacture of the integrated semiconductor circuit by the 

°?S^J ZKocSrThf radiation source of this known RISOGURAFU equipment is die 
ffiiSfS a fofusTg uStlaSies out image formation of the detailed pattern of an integrated 

scale reduced according to this lens system on the semi-conductor 
W mattnTwS is an optical lens system and can be installed on the base material holder of a 
S X*T™ S detailed pattern is on a mask and can install this mask on the mask holder of 
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RISOGURAFU equipment. Such a semi-conductor base material has very many fields in which the 
same semiconductor circuit should be prepared. Each field of a semi-conductor base material is 
continuously exposed for this purpose. During exposure of each field of this, a semi-conductor base 
material is in a fixed location to a mask and a focusing unit, and the next field of a semi-conductor 
base material is brought to the location to a focusing unit with a pointing device between two 
continuous exposure processes. A repeat and the integrated semiconductor circuit of comparatively 
complicated structure can be manufactured many times using a different mask showing a detailed 
pattern which is different for whenever [ that / every ] in this process. The structure of such an 
integrated semiconductor circuit has a detail dimension in the range below a micron. Therefore, it is 
necessary to carry out image formation of the detailed pattern which exists on a sequential mask on 
the above-mentioned field of a semi-conductor base material in a mutual precision in the range 
below a micron. Therefore, the semi-conductor base material should be positioned in a certain 
precision to the mask and the focusing unit with the pointing device with the precision below a 
micron. Furthermore, in order to restrict time amount required for manufacture of a semiconductor 
circuit, a semi-conductor base material should be comparatively moved between two sequential 
exposure processes at high speed. 

this invention RISOGURAFU equipment which has a movable base material holder The radiation 
source and a mask holder, Have the frame which fixes a focusing unit and a pointing device, and a 
focusing unit has a principal axis. In the RISOGURAFU equipment which is perpendicular to the 
direction of X in parallel with the direction of X perpendicular to this principal axis as for a pointing 
device, and is equipped with a movable base material holder in the direction perpendicular also to a 
principal axis of Y to a focusing unit in parallel Each of two goods holders of a pointing device is the 
base material holder of RISOGURAFU equipment. While the base of a positioning device is being 
fixed to the frame, the location which may irradiate the base material which can be installed on a 
base material holder according to the radiation source through a focusing unit is an actuated position 
of a base material holder, and it is characterized by being the above-mentioned positioning device 
which the positioning device of this invention uses here. In order that the 1st semi-conductor base 
material which exists during actuation (for example, the 1st base material holder top) by using this 
invention pointing device may measure correctly the location occupied to the 1st base material 
holder, it makes it possible to use the measuring point of a pointing device. In the meantime, the 2nd 
semi-conductor base material which exists on the 2nd base material holder may be irradiated. As 
mentioned above, the location of the 1 1th base material holder to the base is not substantially 
influenced during migration of the 2nd base material holder required during exposure according to 
the reaction force which acts on the balance unit of a positioning device with the mobile unit of the 
2nd base material holder. Consequently, measurement of the location of the 1st semi-conductor base 
material to the 1st base material holder does not receive an operation mostly according to the above- 
mentioned reaction force. Moreover, the frame of RISOGURAFU equipment does not generate 
vibration which is not desirable, and this is because migration of a base material holder does not 
make the base of a positioning device generate mechanical oscillation substantially. Before moving 
the 1st semi-conductor base material to an actuated position, since the above-mentioned location of 
the 1st semi-conductor base material is already measured correctly, it does not need to arrange the 
1st semi-conductor base material to a focusing unit in an actuated position, and comparatively easy 
measurement of the location of the 1st base material holder to a focusing unit is enough as it in an 
actuated position. By using this invention pointing device, the output of RISOGURAFU equipment 
can be increased remarkably and the array of a semi-conductor base material [ as opposed to a 
focusing unit in this ] is usually because it is the activity which takes time amount. 
It is characterized by having equipped RISOGURAFU equipment with the separate pointing device, 
and the special example of this invention RISOGURAFU equipment which has a movable base 
material holder constituting [ with this separate pointing device ] a mask holder movable to a 
focusing unit in parallel with the direction of X at least. During exposure of each field of a semi- 
conductor base material, in parallel with the direction of X, to a focusing unit, the semi-conductor 
base material which should be manufactured synchronizes and moves [ not the fixed location to a 
mask and a focusing unit but during exposure ] a semi-conductor base material and a mask in this 
special example of this invention RISOGURAFU equipment, respectively with the mobile unit of a 
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related base material holder, and a pointing device with a separate mask holder. Therefore, the 
pattern on a mask is scanned in parallel with the direction of X, and image formation is 
synchronously carried out on a semi-conductor base material. Thereby, it lets a focusing unit pass 
and the maximum surface area of the mask which can carry out image formation on a semi- 
conductor base material is seldom restrained with the dimension of the field of the image of a 
focusing unit. 

this invention RISOGURAFU equipment which has a movable base material holder In the 
RISOGURAFU equipment which has the movable base material holder and the movable mask 
holder of the class indicated by the first paragraph It is the mask holder of the RISOGURAFU 
equipment of two goods holders of a separate pointing device which may be positioned by the 
pointing device separate in parallel also in the direction of Y in the direction of X, respectively. 
While the base of a separate positioning device is being fixed to the frame, the location which may 
irradiate the mask which can be installed on a mask holder according to the radiation source is an 
actuated position of a mask holder, and it is characterized by the positioning device of this invention 
being a positioning device of the above-mentioned exception individual. Since the 1st mask which 
exists for example, on the 1st mask holder by using this invention pointing device measures correctly 
the location occupied to the 1st mask holder, it can use measuring the location of a separate pointing 
device during actuation. The 2nd mask which exists on the 2nd mask holder can be irradiated at 
coincidence. . As mentioned above, the location of the 1st mask holder to the base does not receive 
effect in the separate balance unit of a positioning device substantially during migration of the 2nd 
mask holder which is the need during an exposure according to the reaction force which acts with the 
mobile unit of the 2nd mask holder. Therefore, measurement of the location of the 1st mask to the 
1st mask holder is not substantially influenced according to the above-mentioned reaction force. It is 
because the frame of RISOGURAFU equipment does not generate vibration which is not desirable 
and this does not make the base of a separate positioning device generate mechanical oscillation 
substantially by migration of a mask holder. Before moving the 1st mask to an actuated position, 
since the above-mentioned location of the 1st mask is already measured correctly, it does not need to 
arrange the 1st mask to a focusing unit in an actuated position, and comparatively easy measurement 
of the location of the 1st mask to a focusing unit is enough as it in an actuated position. Since the 
array of the mask to a focusing unit usually requires time amount, use of this invention pointing 
device increases the volume of RISOGURAFU equipment remarkably. 
Next, with reference to a drawing, this invention is further explained to a detail. 
Drawing 1 shows among a drawing this invention RISOGURAFU equipment which has a movable 
base material holder in diagram. 

Drawing 2 is the diagram-top view of the 1st example of this invention pointing device which made 
movable the base material holder of the RISOGURAFU equipment of drawing 1 . 
Drawing 3 shows the pointing device of drawing 2 in the rotated location. 

Drawing 4 is the diagram-top view of the 2nd example of this invention pointing device with the 
movable base material holder of the RISOGURAFU equipment of drawing 1 . 

Drawing 5 shows the pointing device of drawing 4 which has two base material holders of a pointing 
device in the mid-position. 

Drawing 6 shows in diagram this invention RISOGURAFU equipment which has a movable base 
material holder and a movable mask holder. 

Drawing 7 shows in diagram the separate this invention pointing device used in order to move the 
mask holder of the RISOGURAFU equipment of drawing 6 . 

this invention RISOGURAFU equipment shown in drawing 1 in diagram — optical RISOGURAFU - 
- it is used for manufacture of an integrated semiconductor circuit by law and imaging ** according 
to the so-called principle of "Step ANDORE peat." As shown in drawing 1 in diagram, this 
RISOGURAFU equipment is supported on a frame 1 in order of this invention pointing device 3, the 
focusing unit 5, the mask holder 7, and the radiation source 9 so that it may have a frame 1 and it 
may be shown in parallel with a perpendicular Z direction. A pointing device 3 is equipped with the 
1st base material holder 1 1 and the same 2nd base material holder 13. The RISOGURAFU 
equipment shown in drawing 1 is optical RISOGURAFU equipment, and the radiation source 9 has 
the light source 15. The base material holder 13 has the back face 21 which extends at right angles to 
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a Z direction, and the base material holder 1 1 can install the 2nd semi-conductor base material 23 on 
this back face while it has the back face 17 which extends at right angles to a Z direction, 
respectively and can install the 1st semi-conductor base material 19 on this back face. In parallel 
[ with the direction of X, and the direction perpendicular to a Z direction of Y ] in parallel, the 2nd 
base material holder 13 can move the 1st base material holder 1 1 in the direction of X perpendicular 
to a Z direction relatively to a frame 1 in parallel with the direction of X, and the direction of Y with 
the 2nd mobile unit 27 of a pointing device 3 while it is relatively movable to a frame 1 with the 1st 
mobile unit 25 of a pointing device 3. The focusing unit 5 is an image pick-up system or a projection 
system, is equipped with the optical lens system 29 which has the primary-optic-axis line 3 1 to 
which it points in parallel with a Z direction, for example, has optical reduction percentage like 4 or 
5. The mask holder 7 can be equipped with the back face 33 which extends at right angles to a Z 
direction, and can install a mask 35 on this. A mask 35 has the pattern or subpattern of an integrated 
semiconductor circuit. The beam-of-light beam generated from the light source 15 during actuation 
is guided through a mask 35, and converges on the 1st semi-conductor base material 19 according to 
a lens system 29, namely, carries out a focus, is the dimension which reduced the pattern on a mask 
35, and carries out image formation on the 1st semi-conductor base material 19. The 1st semi- 
conductor base material 19 has many of each fields very much, and prepares the same semiconductor 
circuit on this field. The field of the 1st semi-conductor base material 19 is exposed one by one 
through a mask 35 for this purpose. Although the 1st semi-conductor base material 19 and a mask 35 
are in a fixed location to the focusing unit 5 while exposing each field of the 1st semi-conductor base 
material 19, after exposing the one field, the next field is brought to the location to the focusing unit 
5, and the 1st base material holder 1 1 is moved to whenever [ the ] in parallel with the direction of Y 
in parallel with the direction of X with the 1st mobile unit 25. This process is repeated many times 
and the complicated integrated semiconductor circuit of layer structure is manufactured through a 
mask which is different in whenever [ that ]. The integrated semiconductor circuit manufactured by 
RISOGURAFU equipment has the structure of the detailed dimension which exists within limits 
smaller than a micron. Since sequential exposure is carried out through the mask with which a large 
number differ, the 1st semi-conductor base material 19 is the precision of the range smaller than a 
micron, or needs to carry out image formation of the pattern on masks, such as this, even within the 
limits of NANOMETA on the semi-conductor base material 19 in a certain precision. Therefore, the 
semi-conductor base material 19 is the precision which matches between two sequential exposure 
processes, and must be made to position to the focusing unit 5, and a very high demand is imposed 
on the positioning accuracy of a pointing device 3. 

A group's semi-conductor base material by which manufacture processing is carried out is exposed 
one by one through a mask 35 in the RISOGURAFU equipment shown in drawing 1 , and the semi- 
conductor base material of a top Norikazu team is exposed one by one through the following mask 
there. This process is repeated through other masks many times whenever [ that ]. The semi- 
conductor base material which should be exposed is in a magazine, and a semi-conductor base 
material is transported to the measuring point of a pointing device 3 one by one according to a 
transport station from this magazine. Since the above-mentioned magazine which is a known thing 
usual [ both ], and the above-mentioned transport station are brief, they are not illustrated to drawing 
1 . In the state of the RISOGURAFU equipment shown in drawing 1 , the 1st base material holder 1 1 
is in an actuated position, and the 1st semi-conductor base material 19 installed on the 1st base 
material holder 1 1 is irradiated by the radiation source 9 through the focusing unit 5. The 2nd base 
material holder 13 is in the above-mentioned measuring point of a pointing device 3, and the location 
to the 2nd base material holder 13 of the 2nd semi-conductor base material 23 installed on the 2nd 
base material holder 13 is measured by the optical location measurement unit 37 of the 
RISOGURAFU equipment shown in drawing 1 in diagram in the direction parallel to a direction 
parallel to the direction of X, and the direction of Y. Within this RISOGURAFU equipment, the 2nd 
semi-conductor base material 23 is positioned to the 2nd base material holder 13 in a predetermined 
precision according to the above-mentioned transport station. As shown in drawing 1 , the optical 
location measurement unit 37 is also being fixed to the frame 1. After exposure of the 1st semi- 
conductor base material 19 is completed, the 1st base material holder 1 1 is moved from an actuated 
position to a measuring point with a pointing device 3, and the 1st semi-conductor base material 19 
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is returned to a magazine according to the above-mentioned transport station from this location so 
that it may explain below. Similarly, the 2nd semi-conductor base material 23 moves to an actuated 
position with a pointing device 3 from a measuring point so that it may explain below. The location 
of the 2nd semi-conductor base material 23 to the 2nd base material holder 13 is already measured in 
the measuring point, and since the 2nd semi-conductor base material 23 is positioned in the precision 
for which it wishes to the 2nd base material holder 13, in an actuated position, comparatively easy 
measurement of the location of a frame 1 and the 2nd base material holder 13 to the focusing unit 5 
is enough as it. Measurement of the semi-conductor base material to a base material holder and 
positioning take comparatively much time amount. Therefore, the array of the semi-conductor base 
material to a base material holder can increase an output remarkably as compared with the 
RISOGURAFU equipment which has only one base material holder performed in an actuated 
position by use of this invention pointing device 3 which has two mobile units 25 and 27. 
Drawing 2 and drawing 3 show the 1st example of this invention pointing device 3 which uses and 
fits the RISOGURAFU equipment of drawing 1 . The mobile units 25 and 27 of a positioning device 
3 have the X actuators 39 and 41 and the Y actuators 43 and 45, respectively. The X actuators 39 and 
41 are equipped with parts for part I 47 and 49, respectively, and it is fixed to the base material 
holders 1 1 and 13 of the mobile units 25 and 27 which extend in parallel with the direction of X, and 
are related, and they can move a part for this part I relatively to parts for part II 5 1 and 53 of the 
related X actuators 39 and 41. The Y actuators 43 and 45 are equipped with parts for part I 55 and 
57, respectively, and it is fixed to parts for part II 51 and 53 of the X actuators 39 and 41 of the 
related mobile units 25 and 27, and they can move a part for this part I relatively to parts for part II 
59 and 61 of the related Y actuators 43 and 45 which extend in parallel with the direction of Y. The 
X actuators 39 and 41 and the Y actuators 43 and 45 are the so-called force actuators. While the 
amount of [ parts for part 1 47 and 49 of the X actuator 39 and / 5 1 and 53 ] part II which 
collaborates makes the mutual driving force of a predetermined value act in parallel in the direction 
of X during actuation The amount of [ parts for part I 55 and 57 of the Y actuators 43 and 45 and / 59 
and 61 ] part II which collaborates makes the mutual driving force of a predetermined value act in 
the direction of Y in parallel during actuation. An isodynamia [ this ] actuator is a linear Lorentz 
force motor which is the usual known, and generates the Lorentz force of a predetermined value 
chiefly during actuation. Thus, the base material holders 1 1 and 13 become independent mutually 
with the suitable driving force of the X actuators 43 and 45 of the related mobile units 25 and 27, and 
are movable respectively in parallel with the direction of X. With the X- actuators 43 and 45 of the 
mobile units 25 and 27 related, respectively, the base material holders 1 1 and 13 become 
independent mutually with the suitable driving force of the Y actuators 43 and 45 of the related 
mobile units 25 and 27, and are movable in the direction of Y. 

Furthermore, as drawing 2 and drawing 3 show, the Y actuators 43 and 45 of mobile units 25 and 27 
are equipped with the interior 63 of a common straight-line proposal, and it is shown to them to parts 
for part I 55 and 57 of the Y actuators 43 and 45 movable in parallel in the direction of Y along this 
interior of a proposal. A pointing device 3 is equipped with the pivotable unit 65 which accepts on a 
drawing in diagram and is shown in it, and this pivotable unit 65 is equipped with the 1st disk-like 
section 67 fixed to the balance unit 69 of the pointing device 3 explained further below at a detail, 
and the 2nd disk-like section 71 fixed to the interior 63 of a common straight-line proposal. Around 
the axis of rotation 73 prolonged in parallel with a Z direction, the 2nd disk-like section 71 is 
pivotable to the 1st disk-like section 67. 

The motor 75 shown in diagram is formed in the pivotable unit 65 for this purpose. It is fixed to the 
balance unit 69 and this motor 75 is connected with the 2nd disk-like section 71 with a driving belt 
77. After the 1st semi-conductor base material 19 is exposed during actuation in an actuated position 
and the 2nd semi-conductor base material 23 is arranged to the 2nd base material holder 13 by the 
measuring point, the 2nd disk-like section 71 of the pivotable unit 65 rotates over 180 degrees 
around axis of rotation 73 to the 1st disk-like section 67, therefore rotates the interior 63 of a 
common straight-line proposal around axis of rotation 73 with the 1st mobile unit 25 and the 2nd 
mobile unit 27. By the above-mentioned rotation inside [ 63 ] a common straight-line proposal, while 
moving the 1st mobile unit 25 to a measuring point from an actuated position as a whole with the 1st 
base material holder 1 1, the 2nd mobile unit 27 is moved to an actuated position from a measuring 
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point as a whole with the 2nd base material holder 13. Drawing 3 shows the pointing device 3 in the 
location which performed a part of all rotation whose interior 63 of a common straight- line proposal 
is 180 degrees. 

The balance unit 69 of the above-mentioned positioning device 3 is equipped with the comparatively 
heavy balance block which consists of a granite. The balance unit 69 is guided in parallel with the 
direction of X movable in parallel in the direction of Y by the static gas bearing which is not 
illustrated to drawing 2 and drawing 3 on the slideway 79 prolonged in parallel with the direction of 

Y in parallel with the direction of X. The slideway 79 is formed on the base 81 of the positioning 
device 3 shown in drawing 1 . This base is being fixed to the frame 1 of RISOGURAFU equipment. 
Parts for part II 59 and 61 of the Y actuators 43 and 45 of two mobile units 25 and 27 are connected 
with the balance unit 69 which looks parallel to the direction of Y in parallel with the direction of X 
through the interior 63 of a common straight-line proposal, and the pivotable unit 65, therefore the 
balance unit 69 is taking the common balance unit into consideration for two mobile units 25 and 27 
of a positioning device 3. It is generated from the driving force generated with the Y actuators 43 
and 45 during actuation, and the reaction force of the actuators 43 and 45 which act on parts for part 
II 59 and 61 by parts for part I 55 and 57 of the Y actuators 43 and 45 is transmitted to the balance 
unit 69 through the interior 63 of a common straight-line proposal, and the pivotable unit 65. It is 
generated from the driving force generated with the X actuators 39 and 41, and the reaction force of 
the X actuators 39 and 41 which act on parts for part II 5 1 and 53 by parts for part I 47 and 49 of the 
X actuators 39 and 41 is transmitted to the balance unit 69 through parts for parts for part I 55 and 
57, and part II 59 and 61, the interior 63 of a common straight-line proposal, and the pivotable unit 
65 of the Y actuators 43 and 45. Since the balance unit 69 can move in parallel with the direction of 

Y in parallel with the direction of X in a slideway 79 top, the balance unit 69 moves it to the base 81 
in parallel with the direction of X in response to an operation of the above-mentioned reaction force 
transmitted to this balance unit 69 in parallel with the direction of Y. Since the balance unit 69 is 
comparatively heavy, its distance which the balance unit 69 moves to the base 81 is comparatively 
small. Therefore, since the reaction force of two mobile units 25 and 27 is changed into migration of 
the balance unit 69 on a slideway 79, the above-mentioned reaction force does not make the balance 
unit 69, the base 81 of a positioning device 3, and the frame 1 of RISOGURAFU equipment produce 
mechanical oscillation. Such mechanical oscillation has a possibility of producing inaccurate 
positioning of two mobile units 25 and 27 which is not desirable. 

As stated above, the X actuators 39 and 41 and the Y actuators 43 and 45 of mobile units 25 and 27 
constitute the so-called force actuator for generating the driving force of a predetermined value. By 
using such a force actuator, the value of the driving force of mobile units 25 and 27 can be 
substantially made into the independent thing independently about the location which the amount of 
[ 47, 49, 55, and 57 ] part I occupies to parts for part II 51, 53, 59, and 61 of the X actuators 39 and 
41 and the Y actuators 43 and 45 relatively. Since the location of the relative base material holders 
1 1 and 13 follows the value of the driving force of the 1st mobile unit 25 and the 2nd mobile unit 27 
to the base 81, respectively, by using a force actuator The above-mentioned location of the base 
material holders 1 1 and 13 becomes what became independent mostly to the location for parts for 
part I 47, 49, 55, and 57 of mobile units 25 and 27, and part II 51, 53, 59, and 61. Therefore, the 
above-mentioned location of the base material holders 1 1 and 13 becomes what became independent 
mostly to the location of the balance unit 69 connected with parts for relative part II 59 and 61 to the 
base material holders 1 1 and 13 connected with parts for part I 47 and 49. Therefore, migration of 
the balance unit 69 to which it points in parallel with the direction of X relatively to the base 81, 
Migration of the balance unit 69 to which it points in parallel with the direction of Y over the base 
81, Migration of the balance unit 69 which has both a migration component parallel to the direction 
of X and a migration component parallel to the direction of Y does not have effect substantially in 
the location of the relative base material holders 1 1 and 13 to the base 81 relatively to the base 81. 
As mentioned above, such migration of the balance unit 69 is produced as a result of the reaction 
force of mobile units 25 and 27. Therefore, in the condition which shows in drawing 1 , the mutual 
interference between the positioning accuracy of the mobile units 25 and 27 which the location of the 
relative 1st base material holder 1 1 does not receive effect in mechanical oscillation or the above- 
mentioned migration of the balance unit 69, therefore are produced from the reaction force of mobile 
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units 25 and 27 is prevented to the location and the focusing unit 5 of the relative 2nd base material 
holder 13 to the location measurement unit 37. 

Since the reaction force of mobile units 25 and 27 produces mechanical torque to the balance unit 69, 
the balance unit 69 rotates around axis of rotation to which it points in parallel with a Z direction 
while moving in parallel with the direction of Y in parallel with the direction of X in response to an 
operation of this reaction force. In parallel with the direction of X which does not have effect in the 
location of the relative base material holders 1 1 and 13 to the base 81 as effectiveness which uses a 
force actuator, unless such rotation of the balance unit 69 adopts a separate means unlike migration 
of the balance unit 69 parallel to the direction of Y, generally the location of the relative base 
material holders 11 and 13 is affected to the base 81. In order to prevent such effect that is not 
desirable, the control unit 83 shown in drawing 2 in diagram is formed in a positioning device 3, and 
a control unit 83 is made to collaborate in two optical location sensors 85 and 87 fixed to the base 81 
of a positioning device 3. Position sensors 85 and 87 measure the direction of the interior 63 of the 
common straight-line proposal to the direction of Y. The motor 75 of the pivotable unit 65 is 
controlled by the control unit 83, and the interior 63 of a common straight-line proposal is made to 
hold in a location parallel to the direction of Y during actuation except for the moment that it is 
necessary to rotate the interior 63 of a straight-line proposal over 1 80 degrees. Therefore, parts for 
part I 47 and 49 of the X actuators 39 and 41 are made to hold in a location parallel to the direction 
of X. Since the interior 63 of a common straight- line proposal is held with a control unit 83 in a 
location parallel to the direction of Y Migration of the balance unit [ as opposed to the base 81 in 
parallel with the direction of Y ] 69 parallel to the direction of X and/or, And rotation of the balance 
unit 69 to the base 81 does not have effect substantially in the location of the base material holders 
1 1 and 13 to the base 81. Therefore, the mutual interference between the positioning accuracy of the 
mobile units 25 and 27 generated from the rotation of the balance unit 69 produced according to 
reaction force again is prevented. 

By guiding the balance unit 69 on a slideway 79 by the static gas bearing, guidance of the balance 
unit 69 which does not have friction substantially can be performed on a slideway 79. The migration 
of the balance unit 69 produced according to reaction force is not substantially blocked according to 
the frictional force between the balance unit 69 and a slideway 79. Consequently, reaction force is 
changed into migration of the balance unit 69 nearly completely, and does not make the base 81 and 
the balance unit 69 generate residual vibration mostly. 

As shown in drawing 2 in diagram, the so-called drift prevention means 89 is further formed in a 
pointing device 3. In response to an operation of the interference force in which the balance unit 69 
is not what was generated according to the external interference force 3, i.e., a positioning device, if 
another means was not provided, since it showed around on the slideway 79 in friction or the 
condition that there is nothing substantially, it may happen that the balance unit 69 moves freely in a 
slideway 79 top. The example of such interference force is a component of gravity which directs in 
parallel with a slideway 79 and acts on the balance unit 69 and a pointing device 3. If this component 
does not have a completely level slideway 79, it exists. The drift prevention means 89 makes the 
comparatively small drift prevention force act on the balance unit 69, and it prevents that the balance 
unit 69 moves freely. Furthermore, it is necessary to constitute the drift prevention means 89 so that 
migration of the balance unit 69 to the base 81 produced according to the reaction force of mobile 
units 25 and 27 may not be disturbed. 

The drift prevention means 89 is equipped with two mechanical springs 91 and 93 and mechanical 
springs 95 in the example shown in drawing 2 . It is fixed to the base 81 and the balance unit 69, and 
the mechanical springs 91 and 93 make the comparatively small spring force act on the balance unit 
69 in the direction of X in parallel. On the other hand, the mechanical spring 95 makes the 
comparatively small spring force act on the balance unit 69 in the direction of Y in parallel. 
Drawing 4 and drawing 5 show the 2nd example of this invention pointing device 97 suitable for 
using it for RISOGURAFU equipment at drawing 1 . Also in drawing 4 and drawing 5 , the same 
sign shows the component of the RISOGURAFU equipment 97 corresponding to the component of 
RISOGURAFU equipment 3. The base material holders 1 1 and 13 in a pointing device 97 are guided 
in parallel in the direction parallel of X, and the direction of Y in a slideway 103 top movable, 
respectively by the so-called foot 99,101 which prepared the static gas bearing and which was 
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supported in aerostatics. This slideway 103 is common to two base material holders 1 1 and 13, and 
extends in parallel with the direction of Y in parallel with the direction of X. In a pointing device 3, 
the X actuators 105 and 107 constituted as a force actuator, two Y actuators 109 and 111, and 113 
and 1 15 are similarly prepared in the mobile units 25 and 27 of a pointing device 97, respectively. 
While preparing parts for part 1117 and 119 guided movable to parts for part II 121 and 123 which 
extend in parallel with the direction of X, respectively in the X actuators 105 and 107, parts for part I 
125, 127, 129, and 131 guided movable to parts for part II 133, 135, 137, and 139 which extend in 
parallel with the direction of Y, respectively are formed in the Y actuators 109, 111, 113, and 115. 
As shown in drawing 4 , parts for part II 121 and 123 of the X actuators 105 and 107 are connected 
with both 129 and 131 [ parts for part I 125 and 127 of two Y actuators 109, 1 1 1, 1 13, and 1 15 of the 
mobile units 25 and 27 related, respectively and ]. The amount of [ of the X actuators 105 and 107 / 
121 and 123 ] part II rotates to the Y actuators 109 and 1 1 1 in relation to the surroundings of the 
pivoting axes 141, 143, 145, and 147 parallel to a Z direction, two part I 125 and 127 of 1 13 and 115, 
and 1 29 and 131. Parts for part 1117 and 1 1 9 of X actuator are connected with the base material 
holders 1 1 and 1 3 of the related mobile units 25 and 27 prepared in parallel with the direction of Y in 
parallel with the direction of X so that it might explain further below, respectively. Parts for part II 
133, 135, 137, and 139 of the Y actuators 109, 111, 113, and 115 are being fixed to the balance unit 
149 respectively common to two mobile units 25 and 27. This balance unit 149 is equivalent to the 
balance unit 69 of a positioning device 3, and a slideway 79 top is shown to this balance unit 149 in 
parallel with the direction of X to it movable in parallel in the direction of Y by the static gas bearing 
which is not shown in a drawing. A slideway 79 extends in parallel with the direction of Y in parallel 
in the direction of X, and belongs to the base 81 of the positioning device 97 fixed to the frame 1. 
The balance unit 149 is the common support for two base material holders 1 1 and 13 at coincidence, 
and the common slideway 103 of the base material holders 1 1 and 13 is a top face of the balance unit 
149. The drift prevention means 89, 91, 93, and 95 are formed in the balance unit 149 of a 
positioning device 97 like the balance unit 69 of a positioning device 3. Respectively, it becomes 
independent mutually with the X actuators 105 and 107, and is movable in parallel with the direction 
of X, and the base material holders 1 1 and 13 become independent mutually with the equal 
movement magnitude of two more Y actuators 109 and 111 and two Y actuators 113 and 115, and its 
base material holders 11 and 13 are movable in parallel with the direction of Y. Under actuation, 
Parts for parts for part II 121 and 123 of the X actuators 105 and 107, parts for part I 125, 127, 129, 
and 131 of the Y actuators 109, 111, 113, and 115, and part II 133, 135, 137, and 139 of the Y 
actuators 109, 111, 113, and 115 While minding and transmitting the reaction force of the X 
actuators 105 and 107 to the balance unit 149 The reaction force of the Y actuators 109, 111, 113, 
and 1 15 is directly transmitted to the balance unit 149 through parts for part II 133, 135, 137, and 
139 of the Y actuators 109, 111, 113, and 115. 

The joint members 151 and 153 further explained to a detail can be formed in the base material 
holders 1 1 and 13, respectively, and the base material holders 1 1 and 13 can be connected with 
below in parallel with the direction of Y in parallel with the direction of X by turns by joint 
members, such as this, at a part for a part for part 1117 of the X actuator 105 of the 1st mobile unit 
25, and part I 1 19 of the X actuator 107 of the 2nd mobile unit 27. A part for a part for part I 155 and 
part II 157 is prepared in the joint member 151 of the 1st base material holder 1 1 for this purpose. 
While enabling it to connect the 1st base material holder 1 1 with a part for part I 1 17 of the X 
actuator 105 of the 1st mobile unit 25 by part for part I 155 It enables it to connect the 1st base 
material holder 1 1 with a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 by part 
for part II 157. While forming a part for a part for part 1 159, and part II 161 in the joint member 153 
of the 2nd base material holder 13 and enabling it similarly to connect the 2nd base material holder 
13 with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 by part for part I 159, it 
enables it to connect the 2nd base material holder 13 with a part for part I 1 19 of the X actuator 107 
of the 2nd mobile unit 27 by part for part II 161 . In the condition that drawing 1 and the condition 1 1 
shown in drawing 4 , i.e., the 1st base material holder, are in an actuated position, and the 2nd base 
material holder 13 is in a measuring point While connecting the 1st base material holder 1 1 with a 
part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25 through a part for part I 155 of the 
joint member 151 The 2nd base material holder 13 is connected with a part for part 1119 of the X 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/16/2006 



JP,2000-505958,A [DETAILED DESCRIPTION] 



Page 13 of 16 



actuator 107 of the 2nd mobile unit 27 through a part for part II 161 of the joint member 153. In case 
the 1st base material holder 1 1 moves to a measuring point from an actuated position and the 2nd 
base material holder 13 moves to an actuated position from a measuring point, the base material 
holders 1 1 and 13 need to pass through the common slideway 103 top mutually, 
the 2nd mid-position M which is made to move the 1st base material holder 1 1 to 1st mid-position 
M f shown in drawing 5 between an actuated position and a measuring point from an actuated 
position with the 1st mobile unit 25, and shows the 2nd base material holder 13 to coincidence from 
a measuring point with the 2nd mobile unit 27 at drawing 5 which is located between an actuated 
position and a measuring point and is next to 1st mid-position M 1 in order to attain this — " — it is 
made to move In above-mentioned mid-position M' and M", the base material holders 1 1 and 13 are 
not connected with the 1st mobile unit 25 and the 2nd mobile unit 27, respectively. Therefore, the 
amount of [ of the X actuator 105 of the 1st mobile unit 25 / 1 17 ] part I moves to 2nd mid-position 
M" from 1st mid-position M', and it is this 2nd mid-position M", and is connected with a part for part 
I 159 of the joint member 153 of the 2nd base material holder 13. Similarly, the amount of [ of the X 
actuator 107 of the 2nd mobile unit 27 / 1 19 ] part I moves to 1st mid-position M" from 2nd mid- 
position M", and it is connected with a part for part II 157 of the joint member 151 of the 1st base 
material holder 1 1 in this 1st mid-position. Thus, it will be in the condition which shows in drawing 
5 , and while the 1 st base material holder 1 1 in 1st mid-position M' is connected with a part for part I 
1 19 of the X actuator 107 of the 2nd mobile unit 27, the 2nd base material holder 13 in the 2nd mid- 
position of M " is connected with a part for part I 1 17 of the X actuator 105 of the 1st mobile unit 25. 
Finally, while the 1st base material holder 1 1 is moved from 1st mid-position M f to a measuring 
point with the 2nd mobile unit 27, the 2nd base material holder 13 is moved from 2nd mid-position 
M" to coincidence with the 1 st mobile unit 25 in an actuated position. Since the distance which the 
amount of [ of the Y actuators 109, 111,113, and 115/ 125, 127, 129, and 131 ] part I must move to 
parts for part II 133, 135, 137, and 139 decreases by using the joint members 151 and 153, it 
decreases the dimension of mobile units 25 and 27. Furthermore, since the amount of [ of the X 
actuators 105 and 107 / 121 and 123 ] part II needs to pass mutually in parallel with the direction of 
Y, mobile units 25 and 27 are maintained by easy structure. 

As mentioned above, the joint members 151 and 153 of the base material holders 1 1 and 13 are 
constituted as the so-called XY Lorentz-force actuator. While having the permanent magnet system 
the amount of [ of the joint member 15,153/ 155 and 159 / whose ] part I is the usual known thing 
because of this purpose, the amount of [ of the X actuator 105 of the 1st mobile unit 25 / 1 17 ] part I 
has the usual known electric coil system 163. This electric coil system 163 is designed so that it may 
collaborate in a part for a part for part 1155 of the joint member 151 of the 1st base material holder 
11, and part I 159 of the joint member 153 of the 2nd base material holder 13 by turns. 1 set of 
permanent magnets of known respectively usual in parts for part II 157 and 161 of the joint members 
151 and 153 — having — the 1-th of the X actuator 107 of the 2nd mobile unit 27 — 1 19 is equipped 
with the usual known electric coil system 165 for 1 minute. This electric coil system 165 is designed 
so that it may collaborate in a part for a part for part II 157 of the joint member 151 of the 1st base 
material holder 11, and part II 161 of the joint member 153 of the 2nd base material holder 13 by 
turns. A part for part I 155 of the coil system 163 and the joint member 151, a Lorentz force with XY 
Lorentz-force actuator parallel to the direction of X formed by the amount of [ of the joint member 
153/159] part I so that application might be possible, Are suitable for generating the moment of the 
Lorentz force parallel to the direction of Y, and the surrounding Lorentz force of the moment axis to 
which it points in parallel with a Z direction. The 2nd base material holder 13 with the above- 
mentioned XY Lorentz-force actuator so that the 1st base material holder 1 1 or application may be 
possible therefore, in parallel with the direction of X And/or, it can move in the direction of Y to part 
I 1 17 of the X actuator 105 of the 1st mobile unit 25 covering an parallel comparatively slight 
distance. Moreover, this 1st base material holder 11 or the 2nd base material holder 13 is pivotable to 
a part for part 1117 covering a comparatively small include angle around axis of rotation to which it 
points in parallel with a Z direction. A Lorentz force with XY Lorentz-force actuator parallel to the 
direction of X similarly formed by the amount of [ of the joint member 153 / 161 ] part II so that a 
part for part II 157 of the coil system 165 and the joint member 151 and application might be 
possible, Are suitable for generating the moment of the Lorentz force parallel to the direction of Y, 
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and the surrounding Lorentz force of the moment axis to which it points in parallel with a Z 
direction. The 2nd base material holder 13 so that the 1st base material holder 1 1 or application may 
be possible therefore, with the above-mentioned XY Lorentz-force actuator It can move in parallel 
with the direction of X to a part for part I 1 19 of the X actuator 107 of the 2nd mobile unit 27 
covering a comparatively small distance parallel to the direction of Y. Moreover, the 1st base 
material holder 1 1 or the 2nd base material holder 13 is pivotable to a part for part 1119 covering a 
comparatively small include angle around axis of rotation to which it points in parallel with a Z 
direction. By using above-mentioned XY Lorentz-force actuator, especially, the easy and practical 
structure of the joint members 151 and 153 can be offered, and connection and balking of the joint 
members 151 and 153 can be easily attained through the operation and the object for bad harvest of a 
Lorentz force which act between the above-mentioned magnet system and a coil system. 
Furthermore, this XY Lorentz-force actuator acts as 2nd detailed drive stage for mobile units 25 and 
27. Thereby, the base material holders 1 1 and 13 can be positioned comparatively correctly to the 1st 
drive stage formed by the X actuators 105 and 107 and the Y actuators 109, 1 1 1, 1 13, and 115. 
The balance unit 149 of a positioning device 97 rotates like the balance unit 69 of a positioning 
device 3 around axis of rotation to which it points in parallel with a Z direction as a result of the 
reaction force of the mobile units 25 and 27 which act on this balance unit 149. In order that rotation 
of the balance unit 149 may prevent making the migration of the base material holders 1 1 and 13 to 
the base 81 which is not desirable produce, The 1st control unit 167 and the 2nd control unit 169 are 
formed in a pointing device 97. A part for part II 121 of the X actuator 105 of the 1st mobile unit 25 
can be held in a location parallel to the direction of X with the 1 st control unit 167. A part for part II 
123 of the X actuator 107 of the 2nd mobile unit 27 can be held in a location parallel to the direction 
of X with the 2nd control unit 169. As shown in drawing 4 , the 1st control unit 167 collaborates in 
two optical location sensors 171 and 173 fixed to the base 81, and measures the direction of the X 
actuator 105 to the direction of X of [ for part II / 121 ] by optical location sensors, such as this. 
Similarly, the 2nd control unit 169 collaborates in two photo sensors 175 and 177 fixed to the base 
81, and measures the direction of the X actuator 107 to the direction of X of [ for part II / 123 ] by 
optical location sensors, such as this. When the balance unit 149 rotates, as for the 1st control unit 
167, two Y actuators 109 and 1 1 1 of the 1st mobile unit 25 are controlled so that the amount of [ of 
the X actuator 105 / 121 ] part II stops at a location parallel to the direction of X. Similarly, when the 
balance unit 149 rotates, as for the 2nd control unit 169, two Y actuators 113 and 1 15 of the 2nd 
mobile unit 27 are controlled so that the amount of [ of the X actuator 107 / 123 ] part II stops at a 
location parallel to the direction of X. Thus, rotation of the X actuators 105 and 107 used as the 
cause which generally causes the migration of the base material holders 1 1 and 13 to the base 81 
which is not desirable, and the base material holders 1 1 and 13 connected with it is prevented by 
holding parts for part II 121 and 123 of the X actuators 105 and 107 in a location parallel to the 
direction of X. 

Imaging ** by the so-called principle of "a step and a scan" is used for this invention 
RISOGURAFU equipment shown in drawing 6 in diagram. The same sign shows the component 
equivalent to the component of the RISOGURAFU equipment shown in drawing 1 in drawing 6 . In 
imaging ** by the principle of "a step and a scan", during exposure, the 1st semi-conductor base 
material 19 is not in a fixed location to the focusing unit 5, but it moves the 1st semi-conductor base 
material 19 and a mask 35 synchronously in parallel with the direction of X to the focusing unit 5 
among a shot. While forming the pointing device 3 for moving the 1st semi-conductor base material 
19 to the RISOGURAFU equipment of drawing 6 for this purpose, the separate pointing device 179 
to which a mask 35 is moved in parallel with the direction of X to the focusing unit 5 is formed. It is 
this invention pointing device which this separate pointing device 179 also has in the 
RISOGURAFU equipment of drawing 6 . As shown in drawing 6 in diagram, this separate pointing 
device 179 has the 1st mask holder 181 and the same 2nd mask holder 183. The mask holders 181 
and 1 83 are back faces which extend at right angles to a Z direction, respectively, and have the back 
face 185 which can install the 1st mask 35 on this back face, and the back face 187 which is a back 
face which extends at right angles to a Z direction, and can install 2nd mask 35 f on this back face. 
The 1st frame of the 1st mask holder 181 can be positioned [ with the 1st mobile unit 189 of a 
pointing device 179 ] to 1 in parallel in parallel with the direction of Y in the direction of X, and it 
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can position the 1st frame of the 2nd mask holder 183 to 1 in parallel with the 2nd mobile unit 191 of 
a pointing device 179 in parallel with the direction of Y in the direction of X. In the condition which 
shows in drawing 6 , the 1st mask holder 181 is in the actuated position of a pointing device 179, it 
can irradiate the 1st semi-conductor base material 19 through the 1st mask 35, and, on the other 
hand, the 2nd mask holder 183 is [ mask / 35 / 1st ] in the measuring point of a pointing device 179 
with 2nd mask 35\ In this measuring point, the location of 2nd mask 35 f to the 2nd mask holder 183 
can be measured by the location measurement unit 193 with the separate RISOGURAFU equipment 
fixed to the frame 1 of RISOGURAFU equipment. Since it is brief, 2nd mask 35 f can be further 
positioned to a measuring point in a required precision to the 2nd mask holder 183 according to the 
separate transport station which is not illustrated to drawing 6 . This transport station is used and the 
mask by which sequential use is carried out is transported to the measuring point of a pointing device 
179 from a mask magazine. Since the semi-conductor base material of one piece or some is 
irradiated, after finishing using the 1st mask 35, the 1st mask holder 181 is moved to a measuring 
point from an actuated position with a pointing device 179, and the 1st mask 35 is returned to a mask 
magazine from a measuring point according to the above-mentioned transport station. The 2nd mask 
holder 183 is moved from a measuring point to coincidence with 2nd mask 35' with a pointing 
device 179 in an actuated position. By using this invention pointing device 179, the output of 
RISOGURAFU equipment can be increased further. It is because the mask which should be used is 
already arranged to the related mask holder one by one if this arrives at an actuated position. 
The separate pointing device 179 is shown in drawing 7 in diagram. The mask holders 181 and 183 
of this pointing device 179 are guided movable in the direction of Y in parallel with the direction of 
X by the feet 195 and 197 supported in aerostatics parallel, respectively in the common slideway 199 
top of the base material 201 which extends in parallel with the direction of Y in parallel in the 
direction of X. A base material 201 is fixed to the balance unit 205 through the pivotable unit 203. 
On the slideway 207 which forms some bases 209 of a positioning device 179, the balance unit 205 
is guided in parallel by the static gas bearing movable in parallel with the direction of Y in the 
direction of X. As shown in drawing 6 in diagram, the base 209 of a positioning device 179 is being 
fixed to the frame 1 of RISOGURAFU equipment. The pivotable unit 203 and the balance unit 205 
of a positioning device 179 are mostly equivalent to the pivotable unit 65 and the balance unit 69 of 
the positioning device 3 explained previously. 

The 1st mobile unit 189 of a pointing device 179 and the 2nd mobile unit 191 are equipped with the 
X actuators 211 and 213 constituted as a force actuator, respectively. The X actuators 211 and 213 
are equipped with parts for part 1215 and 217 movable in parallel in the direction of X to parts for 
part II 219 and 221 of the related X actuators 211 and 213 which extend almost in parallel with the 
direction of X, respectively. Parts for part II 219 and 221 of the X actuators 211 and 213 are being 
fixed to the base material 201, and the amount of [ 219 and 221 ] part II, such as this, has the interior 
223 of a common straight-line proposal which extends almost in parallel with the direction of X. 
Furthermore, mobile units 189 and 191 are equipped with XY Lorentz- force actuators 225 and 227, 
respectively, and this actuator has the electric coil systems 233 and 235 fixed to parts for part 1215 
and 217 of the X actuators 211 and 213 of the mobile units 189 and 191 relevant to the permanent 
magnet systems 229 and 231 fixed to the mask holders 181 and 183 of the related mobile units 189 
and 191. The mask holders 181 and 183 are comparatively low precision by the X actuators 211 and 
213 covering a comparatively big distance. It can be made to move in parallel with the direction of X 
to the base 209, and, on the other hand, the mask holders 181 and 1 83 are comparatively high 
precision by XY Lorentz-force actuators 225 and 227 covering a comparatively small distance. As 
opposed to parts for part 1215 and 217 of the X actuators 211 and 213 parallel to the direction of X, 
and the direction of Y It can be made to move and, moreover, the mask holders 181 and 183 are 
pivotable covering the include angle limited to the surroundings of the axis to which it points in 
parallel with a Z direction to parts for above-mentioned part 1215 and 217. By using XY Lorentz- 
force actuators 225 and 227, during exposure of a semi-conductor base material, the mask holders 
181 and 183 can be positioned in an parallel comparatively high precision in the direction of Y, and 
migration of the mask holders 181 and 183 to which it points in parallel with the direction of X can 
be made into altitude to the direction of X at parallel. Finally, the pointing device 179 as well as a 
pointing device 3 has a control unit 237. Except for the moment of rotating a base material 201 over 
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180 degrees to the base 209 by the pivotable unit 203, the straight-line guidance 223 is held in a 
location parallel to the direction of X with a control unit 237 during actuation. To be shown in 
drawing 7 in diagram, a control unit 237 collaborates in two optical location sensors 239 and 241, 
and this control unit 237 controls the motor 243 of the pivotable unit 203. 
In drawing 1 and the RISOGURAFU equipment shown in drawing 6 , the semi-conductor base 
material of the group under manufacture is irradiated one by one through a certain mask, and the 
sequential exposure of this group is carried out through the following mask. By using this invention 
pointing devices 3 and 97 for moving a semi-conductor base material, the output of RISOGURAFU 
equipment can be increased remarkably, and since a mask is moved further, an output can be further 
increased by using the pointing device 179 with separate this invention. As a sequential exposure is 
performed to the semi-conductor base material under manufacture through a series of masks and the 
following semi-conductor base material is irradiated through the mask of a top Norikazu ream, this 
invention can be applied to RISOGURAFU equipment. RISOGURAFU equipment in case the 
pointing device for migration of a mask is this invention equipment chiefly and the pointing device 
for migration of a semi-conductor base material is the usual pointing device can also attain increase 
of most outputs of RISOGURAFU equipment. 

It is used for above-mentioned this invention RISOGURAFU equipment exposing a semi-conductor 
base material in manufacture of an accumulation electronic semiconductor circuit. Image formation 
of the mask pattern can be carried out on a base material with RISOGURAFU equipment, and such 
RISOGURAFU equipment can be used also for manufacture of other products which established the 
structure of having the detailed dimension of the range below a micron. As the example, there are 
structure of the conduction detection pattern of an integrated optics system or a magnetic domain 
store and structure of a liquid crystal image display pattern. 

this invention pointing device is not only used for RISOGURAFU equipment, but can arrange a 
finish machine, a machine tool, and the goods that should be processed to the goods holder in a 
measuring point, and it can use them for the machine processed next in an actuated position, or 
equipment. 

As mentioned above, the mobile units 25 and 27 of this invention positioning device 3 have the X 
actuators 39 and 41 and the Y actuators 43 and 45, respectively. The mobile units 25 and 27 of the 
above-mentioned this invention positioning device 97 are equipped with the X actuator 105, 107 or 2 
Y actuators 109 and 111,113 and 115, and XY Lorentz-force actuators 151 and 153, respectively. 
The mobile units 189 and 191 of the above-mentioned this invention positioning device 179 are 
equipped with the X actuators 211 and 213 and XY Lorentz-force actuators 225 and 227, 
respectively. Moreover, this invention pointing device may be equipped with the mobile unit of an 
alternative format, therefore, instead of [ of an above-mentioned linear X actuator and Y actuator ] — 
the so-called usual planar of itself known — electromagnetism — a motor may be used. On the other 
hand, moreover, among the base material holders 1 1 and 13 corresponding to instead of with each 
for two part 1 47 and 49 of the X actuators 39 and 41 It is also possible to use a XYZ Lorentz-force 
actuator in a pointing device 3. In the direction of Y in parallel with the direction of X by this for 
example, in a high precision to a Z direction in parallel The base material holders 1 1 and 1 3 are 
made movable to parts for corresponding part 1 47 and 49 covering a slight distance. Furthermore, 
the base material holders 1 1 and 13 can be made pivotable to parts for corresponding part 1 47 and 
49 covering the include angle limited to the surroundings of axis of rotation parallel to the direction 
of X, axis of rotation parallel to the direction of Y, and axis of rotation parallel to a Z direction. Such 
a XYZ Lorentz-force actuator can be replaced with XY Lorentz-force actuator currently used and the 
foot supported in aerostatics, for example, can be used in a pointing device 97,179. 
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X7j[6]tcgii:ic, YTaiRilcSittiSaE-rsiel^^tDJ^tHCHuKlg l ffiftlctt 

7. MISMfflO-X-y H^MfBlHl^WHl^-X-y 5 i 7 ^fiitL feet 

ai:1-5li^5. Xtt 6 tcfe^cofiBft^Bo 

mfttfttt-ttrnx., co^rtia 2m<omt^p a *>i?\cpm?)*><?>T'3b k> 

B?fB?g 1 atfHc, &t>*MB!g2©l!):xx.y h©tiJ§BXT^a.x-£<Djtiitg|g 
SBo 

9. MlB&S*;l/^©&l#gp#{i^ftett.X Yn— l/>7*7^f ix-^^i 

yvf}T>7=}-a.3L~$\zWiV.. MIBXYn-b;y-y^7?^x-*©jtijffiJg 
1 gfltftf^ft^tt 2 ffliDBtff B X Y n - h>y y ft y ? ^ ^ x- * <om BM! 2 
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10. 2m<Dmm®=L- v MctiY7^fc¥mc&£^-5^233#;&^ft^nta 
ltfc2fl8(OYT^^aX-^^^n^n^(t, X^CjBifili:, YT^fciHiS 

HuIBS2gB^Kjl-r5HuKY7^^iX-^(0 2<@CDBuieS 1 gPtftCftL-f- 
niai&orggt^fiE jtulBStiffl^x -y h fc <fc O W?j nmw&m?. - 7 ho 
MIS Y 7 * ^ .n. x- * SrSOT-r 5 J: 3 lc L fc C t *&WL 1 1 £ HS^OlgB 5 , 
Xlt. 8 lcMZm<DGLm®Ltb3kW 0 

is-i^zm*.. mEMM3---y himmmtttiL. HuirsftB&^iiacc^ 

V v 7^B<r>S#*;l/^'Tfe 0 , BuE{4B^*i)gBcOtSfe^-x fufB? 

*^^±KgSBL»Sg«^t*L#«{SB^wES#*/l/^(DMiE{tf6ffiB 
T*& t). 1-10 ©u>-rn^ 1 2Bfc:8B«©ffiBi*a&8B**c: cicffiffl-*- 

12. ttfiyy^5:7£B#ffJ«©ffiB«*Bfi*Jtt, C<OSiJ{lO{4«^46«g 
1= <fc 0 buIEvx * *>l,$f < x 77 iRlfc TOcM£*jfca. - -y h fc*f L 
^ftRTBiicfllfSLfcc: i:*^®i:-rsB*3B 1 1 fciBtt<oy yy57H, 

13. fflfBSUflotftHfefeScBO 2 <@€«HuaBfep a p*;l/^'C»^n^n7b'iX7Jl^fc¥fT 
fc Y 7j iRlfc €, ¥frfc WiBg'JfflOffiBft 46«Sfc «fc o T{£fii£a6 * tiff 5 S5fB U 
V ^ 7 7810YX y *)Wvt> 0 , *ne»Jffl©ffiBftfc*«©a<HK'<-X 
HufB 7 U- A »c @Jg $ nt V Pal, v x * jfJblc ^B U# S T X * ^suf B 
ftttBfc <fc r> X?m U# 3 &BA^buIB ?X 7 *;l/^Offftfiit*J5 9 , KaR^ 
l ~ l 0 l *fcffi»©ffcB&a&BtfflflfB»JfI©<fiBifc»gfiT-;& 

14. ffiBi*46gfii:. M^7ht SiJ<@<0ffiB^i6SBt. ftftttR£*B£ 
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fir fCB3teS'J<BOtiBi*i6SBfc <fc o TffiS8W>snf§£ inifB 'J V 75 7iio 
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ftn-'y M±X^(R]fC^f»C, C(OX^»cSiff&Y73|q»C¥mc^-Xt«b 
fcTfTfc^-Xfc** L»»Lf§«16 2 ^p a n*;l^£#U £ 1 ttftjM/^i:J6 2 
%il&$})3.-yh, RXfm2&W}3L->y Mi^-tlWEfij'K «SK»»rHJIT» 

, «stB»**^««-e-«a i sass 2 3 i h 

3§ I *S&iS*;l/#\ Stf^2^S^;V^t^|g^nTV^3t&Hj*16SSfcK-r«fe 
Sfc, *%BHttaWiifc. Ma-'^fc, &H^J6SBi: 

±$fiS»cSil*X73[pIt¥fT^, St/X^riRitcSigTittlSfcfeMiS^Y^iRitc 

t±C©i«jtfcgl£ftX;£ia»;:¥mc s RtfX75rlRltMiST'±ittSfcfe|iias:Y 
a&SB(i'>fc< ^feX73lRlfc¥ffK:*m^.--y hKttL&Wimit'rxirXvl'jr 

***tv* y y y^yUBfcgrrs fe©T^5 0 
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flfcfifcfcoT, coWOTX**ai;TiNK*»«*ii«Loo**|BK:, 
ffiBfcttLT. ^OTX^(DfflS^a!|^-rsci:3b^T-#5o C <Q «fc -5 fc L U 

sffifi*fM&ffiBfc*i^TB;£u *©*ss, xff»*aei!iffiBK:»LT#ar 



(8) f ifS 2 0 0 0 - 5 0 5 9 5 8 

- -y h <0±a><0 J: 3 *» * U < 4 W*aS<OT»* 1? # * L fcBao/^ 

Aim 2 ^sia. - -y h icmmt) & ti r $ r a x- * * ^nfnsy * c 
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IE 

mt> comic £~>-ctkfe-£n, ±i£mmt)<Dmimw3L-v ncfcoriwipsn* 
#tc*t-r *&»>:i--y horn i M-ftcotiLmtimnmmtLLTtso. se^t-^ 

tern?.- -y h (rmmt>&&m=L=- 7h©si gp#, at/it 2 gp^-ots^tiia t « 
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na* sanative gf^^g^ffl-rsctfc^oT. t 

-*<Dm2 8ifticjtfL®m*!mt u Yr^^x-^fc^n^nsg 1 «^«s 

»t, CO«l)S|J»*|Hji-rs»»a-.y hOXr^ai-^oSzflWfrfcHJe 

{ix^-ipjtc^ffc^n^n^i/)Br*itc%^t«tc, ^ii-r-s^sfta.- -y hcoYT 

^aX-*OS*ttY7'd'^aX-itOS2 8P»*iii:T, ^7^X2-7 He 
<fc •? t%&ffi.b~?Z> 0 ±fca?^c«fc-5t, 2 {loD&gpt.- -y h© 
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J; 5 %laIgt±X^(qilcJF?T{e:, RtfY/j^Wr tc-<-xtc»b^p^;l/^^ 
h ©±8EEMEK: <fc o TfgS^Stf ±ffir fr^a x-* s fcj&cr)±gE 

h^teffl-f&cirtc^oT, X^[Rl»cSitt % Y^tfe^fifcJgiRj-rsiHltett 
&i6g«£[Uif£oJBg:x- -y h^r^tj-, /^5>X h fcB5££ftfc£ 1 



(12) 



t$S 2000-5059 58 



m i gush ft.zf^tucmtgznrcVashfrfrifttY rt^o.^-zoym i 

31 

2ft£„ ft»^, fWj&Blc&sMS l Rt>*ffl^tiiMn:25S^2% 0 D n 

*i*»=¥ff fcaBfiE-r«*rtiB*»tjfc3a«*:*jiA, c<o^iti 2 {Boms* 
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^.nmtm^is. -^mm^rx^ , z-ovwtm. w^zm<oms,t^^^. 

2>mmtT°&Z,o Sg 1 1%a^;l/^igiJ^fiB*>c>^ififitfi{i:^i)2-a-oofe K> . 

?immmftw±.*mmcm : &-fZ!&mtf&2>o ct\*mrf*.-tz>rztt>, gums 
mzQWiz^Zo ctimo$i?${iLWT\ m i vosh^utrttm i ®m=L-v h*>e> 

A^^LT, tg 1 -y Rcig^f 3<, iWcfg 1 ^D a p*;l/^m2^®)^ 

•yMcfct>T, mi4"^feB*>B. ffi6{itBtiii^-ri:±t(c. WlzVnS,**?* 

m\®m3.—-y na-3T> S2(t"p^g^c,jgij^{ig t;: u^ o cnm°a* 
ti2 &uj:x - -y h <D&m&ft t tfrnm. \c mm u#s <t a t l fcftntf * 

^fgB^fiB^^SBOffiOII^Jfitt^p^/l/^^^gPMti^ti^nx Y d- 
Mai-r^»^»a.-.y MDX7^ai-?<DSl g|S#tc@£Sn/c:Sg2g($#£S: 

i as»*^n^n 2 mox y a-u>>y±/7 *^x-*<9ig 2 g&#ict8®iu# 
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fccti«»l«»<o»littt, ^p a p^;U^O±fe^^{4^tcfe^T. 2«<QXYn 
V htC@^?tl/c2<@0^i&OL-y hOY7^f j.x- *<D^2gfl#fe^— X£ 

fom%%mmict>rco&mz-&%>cttfijz2> 0 co^^clt, /^>xax 
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»o u y ^ 7%n<Dttttffia^acp« t) , mum- y h wjt^ u>x^-pfe 9 

. ffiH»*«B©^*/^±fcRHT#Si|^IW*«tt±fc:, 

oT. ¥*(*S«*fflHj*^Bfc«fcr?T, 5^n>kTF<DlB,grc-vx^ Ktf 
Bbf#3«#;&^jf W#S{4B^S*f*7U^©^l!ifirgT« t) , #?SlB<D&Bi* 
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*. m l ##fl*tt*fl*(ttBfc:»*'-rttK:» !g l ¥*{*W*©±KffiBa:ffifc 
iE»fc:a!lJ6«nTu^**f&, * l ^NM*»W*flF»ffiBfc:4s^T, S$a- 7 h 
tJ*UE5lJ-r5 j »S«ft<> flF&ffiBfcfc^TW:, **:i^-y Mc*hT-5Jg 1 a 
»*/l/^OffiBolt«flWBJtlftillST+»-paB*. *?BHttB8te>&B*£ffl-r 
* c i: tc * o T y v 7SBO££ff *S L < cttfi-^ c titt, 

^7*B*^JBOfi[Ba«)^B**^, c©3JB©ffiBifc«>gBKJ: 9 vx^t> 

w -r So *sbb u v y 9 7«»© c oRrBi&xttftic &v v? & 
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X^fc:WftY*i^h:fe¥(TC9Jffl©ffi^*8Hfc*oTfflW*«)«ti»* 

U#£feBtf vx 5 *;l'^Off»fflBTft *) > *Jgf!B©{aSi*i6&B#±iESiJ<H 
Ott«i*«>SiBT?« 5Ct £ -r 5 „ *%W{4B8t«)^B*ffiffl-r « iifcK 
<fcoT, tfiRff, S l vxfWitffitss i i vx**^ 

fc#LTd5J&5tiB*IESi»caiJ5£-f ffiftf, B'Jl@OfiB}*46SB«DfiiB 

*i»J£-T Z><r)ZmmirZ> c i:*<T#£ 0 SI 2 -7X^^;b^±fc#ft-r 2 vx 
**ra"ffcSttfr*cfc#-e*s. . ±iEb/cj:-5c ^-xicsrr sfg i vx 

^*/U^©ffiBt±, S9»4'se^i7?ifeSS2vx^*;l/^<D^«iitiJc N giJffl©{SiB 
JWSl0^7^ar» hi;:, Jg2^X**;l/^©:gft:x- -y McfcoTftUH 
■T*K*tJ:t), *««fc»»*SW*l\ for, 
Jg 1 ^X^cDfiB©I'Ml±±feS7 l 3t < J;- 3 TIIS6*lfc^S^§tt^vv 'J 

fcMs*nTv^*»6, ^ftffiBT*^ i vx***^- y hicttLmw?z& 

^«%< , ft»{iBT-ti«*a.- -y Mcfchf 3lg l -rX^(0(4BC»Jt«MIB*55: 
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mom 2 nmmowmtow-mmT'&Zo 

5 - &Si*46^a3(±^isit^^i 1 1, m-<r>m zmu^^'i 3t*m 
a m i tc^-r y v ^ 7^h«^¥ y y 7iiT-s o „ 9 » 

3fcSl 5«r#-r« 0 g#*;l/**i ifi, ^tl^nZTSriftiKfiiaicjgESE-rs^iS 

. s»4->;i/^i 3« s zijfaK.mmtcmfctz3mm2 i**u ccd^bs± 

teSBSftX^I&fcspfrfc:* X7jIrK atfZ#G]teSaj8:Y3Bri«ofcfcJFfTfc» &B 
j*i6^« 3 OS 1 ®m=L- 7h2 5(CJ:oT, 71/-AltS Lfi*ttte£»-r 
*Ci:*l«T«*fc«fc, $2l#t^l 3*4, X35rift, RtfY2ffiUc¥frte, 
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1 5^e.^-TS^iaif-A(±vx^3 5?riii;rig^$n. U>X^2 9»cj: 

->*as*LfcTj-£r% 9 ±^afs^^o ^i^»s«i 

1 9, x-X* 3 5tiMa-7 h 5tC»LT-^{4g(Cfe^^ 

*n« 0 y v ^7 * o Tsairs ns&aHmftiei&fi 5 * n > «t 0 /j^ 
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ttffi8lc&»K * l S*f*;l/$M 1 ±fc^B^n/cm l ^»f*K« l 9#S|]£a 
-•y h 5*ffli;T&S*flg9fCj:oTM»«n5 0 S2lt}*/^1 3(i{£Bi*i!> 
S«3<D±f2i9JSfitHK:fcO, SB2S*Mvl^i 3±tSi?nftf 2fSM 

Wi^ipHciWjssn*. cou vy97*Brt-p»±E»ai»»te«toTiB2 
i m5vr«fc3c, ^fiKjBij^rL- -y h37 t7i/-A i (cH^^nrv^o m 

1 1 9 ©gfttfsST Lfc&, WTfcBW§*-*«fc 3 fc % £ l MttfrJl? 

1 l^{4Bi*a6^B31c,fcoT, ffftttB*»5W5£ttfiteft*U c©{ftfi*5 

B3{C.fcoT&i!rr£„ »2*tMvl/*"l 3 tJtf «»2#Jifl:»*f 2 3<0fi![B 
ttffiiJ^GtSlcti^T, HlciffljSSnTfctK S2¥*(*S$J2 3«lg'2S$}si-^l/ 

^i stc^LT^-rsw^TiiBi^tt^tiTi/^^e., ifmnmic^xit, 
7v-k i , ayijar'v h 5 ictt?zm2mtt*ji,# i 3<o{4B<73ttSiWfs 

mV>&®3--V V 2 5. 2 7**"r**«WffiBtta*B3©«fflfc«k^T, * 

&k*b l < it*-r s c 5o 

3 <£>Jgl ^SSM^r^-To ffiBftfegfi 3 <D&®3.- 7 1-25, 2 7 fi^ft^ ftx 
70^-^01-^3 9, 4 1tY7^ai-^4 3, 4 5*ft5. X7f^ 
x-^3 9, 4 n±*n^Ptl*l»»4 7, 4 9*JU, COlgl gB#l±X7j|R) 
lcWlCJS«ELT^t-^^»OL-.y h2 5, Z7<0JW**ifl 1, 13£B 
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«StlT*»>, ®m?Z>XT*T : L^-23 9, 4lO»2|»51. 5 3 »C*f 
U tBttKHCgft-rSCl Y7^x-^4 3, 4 5 fi^ tl^niS 

lgI5#5 5, 5 7^^ C©»1»ftttHffi*-*»»:i:=.yh2 5, 2 7 <DX 
7 ^ aI -* 39 > 4 10S2»»5 1, 5 3fcHj£atiT*J»>, Y^ICT 
frfc«tt**B*r*Y7**:iX-ir4 3, 4 5 <Dfg2g|5# 5 9 . 6 lfc*ft_ 
«»Wfc»«rt-Scfc*«T**. X7^i-?3 9, 4 1, RZfYTtTn. 
X-*4 3, 4 5(il,*l*5A7i'faI-?1?$,T 1 X7^aI-^3 9 
<Dfglg|$#47, 4 9. atftt«^«*2»»5 1, 5 3 tiff ft*, XtflftlcT 
SK, mfi©«OfiSJBft**f^ffl**5i:«fc % Y7^aX->4 3, 45 
©MIlgP#55, 5 7, Stftttr*SB2*»5 9, 6 1 tiftft*, Y7?|6|fc¥ 

Bfsoaofis«»**f^ffls-&* 0 cn«*7* ^-ax-^ttgijjtifiB 

-•^2 5, 2 7CX7^aX-$4 3, 4 5 <DSS9]&Sgft;tjfc i, T> «S 
KlfoiLTXtffaKWfc:, *ft*n»ftnJl£T?*.&. S#*/U^l 1, 1 3f ± 
*ti?fimm?Z&W)=L--y h 2 5, 2 7<DX-T*^:c-*4 3, 4 5ir±t 
»C, BIt5»i4iX7h2 5 > 2 7cDYT^^^X-^4 3, 4 5 0a«)«S 
ft^fCfcoT, «5»Cft£LTY?Jf6jfc:f^pregT*&5 0 

M»C 02, St/03^-r«fc3tt, glax 7 h2 5, 2 7(DY7^i 
-#4 3, 4 5Ii£ffljSiR$rtffi6 3*A*, COMtfioT, y 7 ^^ a 
x-*4 3, 4 5©|glgtf#5 5, 5 7«Y^tcTfTt^ftpIflg»cSgrt^nS 
o fig^^S3«0ffilC^0Wtc<O*^-r|5i^Pl|gx--y h6 5^R^., C© 
I3l55J^x->y h 6 5ttWTfc:-*»aiK:B»Hr«ffi«««)SE|l3<0/<5>Xa. 
x-y h 6 9 fcHS*tlfcS 1 x^X^ttgpe 7 i:, «ffiB^rtg|J6 3 KHfcS 
nftJB2f^f««7 1 h*J|*3 0 Sfl2fVX*ttg|57 lttZTJUHuTOfc 
iStf*E«yiM*7 3©JaD»«:, *l-r-rX^ttaJ6 7fc»LT@«i5r(IBT**. 

coBwoftjj,, migpr^x- . y h 6 5fc^iafii»c^-riift«7 s^^tSo c 
oaft«7 5«^>xax7 h6 9tc@^^n, mm^/ib7 nz&ix'mz 
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» lHlteoIfS6a^-y h 6 5cD?fI2 7VX*:t»;g|5 7 1 (*$ 1 -r-f X7tfg|5 6 7fC^L 
[3]&ttfll7 3 £0 Jit) IC, 180* fctofctJHlEU UiXm \®Wl*--V h Z 5 
t$2g!daz7 h 2 7 fc«|c, ttiSil^rtg|J6 3(ilsiett!ft7 3 ©jg 0 »c|h] 
Kiiii:^rtg|56 3©±ge|5]|Elc<fcoT. Sll^Wl 1 t^tc. 

WltiLWte&WlZlkZo 0 3Wttilia^rtg|56 3 AM 8 0* <D±|5]$KlIf|C9-gB 
3t?t o fc&Htc -5 fit M j*A6^H 3 ^^-T o 

±j£<9fefi}*J6Si53ca' i :^>X:i--y h6 9f±, 0Rl£?Eii3gfr £>j£-S.i±$$ 
WiW^>X7D7^ti^5 0 / ( !7yXar7h6 9lil2 > RtflS 3 lc|3 

rt®7 9tiai ^^-r(4Si*46^3co^-x8 i ±icstte.nTu^ 0 cco^c 

— X(±U V?'^7mW<D7l>— A 1 taSJtiTl,^, 2 ffi<D&W] 3.- -y h25 
. 2 7©Y7^fal-^4 3 > 4 5 <D|g 2 gP# 5 9 , 6 Hittffiifi^rtgP 6 

h 6 9lcmmZtlT1sK>. ftoT^^X^-y h 6 

9t± 

(uMfti6SB3C0 2fflcr)^i!)n.--y (- 2 5, 2 7 (Ofcibnm^>X=L~y h£ 
#J§LT^£ 0 f^Eb*. Y7i'faX-ii4 3 1 A 5\C^X^t^>WmtSi3^ 
Y7^aX-?4 3> 4 5C0^1g|J»5 5, 5 7 »C J: 2 gP# 5 

9, 6 1CMt57^faI-?4 3 > 45<DK;/j{±, ftffiil^F«3gP6 3 . 
RCf|Hl^nrg|aL--y h 6 5^Lr/^5>XrL- >y h 6 9K£jt2ft3„ X7^ 
^rtX-^3 9. 4 llC£-?Tft£.?Z>mmt)frC>££. X7yfiI-^3 9 
. 4 1 <Dmi$Sft4 7, 4 9K<fcoT?g2gP#5 K 5 3 {Cfl^-fSXT^o. 
X-*3 9, 4 1CD£*)t±, Y7>^I-y 4 3, 4 5 ©!g 1 5 5 . 5 7 
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, 2 g|5# 5 9 , 6 1, ^ilittJg^rtgiS 6 3 , St/Hlgprfilrt - h 6 5£ 

/CLT, ^5VX3.^yh6 9lceS^n«o ^7>XO.-.yh6 9{±X7?fRlt 

6 9ttC©/^>Xaz 7 h 6 9teit*nfe±EOS*Oftffl*S*tT. X£ 

->y K 6 9ttJttt«av^6. '^>Xi-7 h 6 9^-7 8 1 fc*tLT&i!i 

i7 9±o/^yxar 7 h 6 9o»»icaaftsh5ib»6, ±iesx3«/^>x 

^-•yf*6 9, ffiB^J6^B3<7>-^-X8 1, ftCfU y y '57gg(D7U-A 1 
, 2 7©»*L<ftv^iEaaffiB«i6*<fef*55 ftft « j6So 

T, «*JWfcXr*^ia:-$r3 9. 4KMY7^l-?4 3, 4 5© 
lg2S3#5 1, 5 3, 5 9, 6 1 t^LT, lglgfl#4 7, 4 9, 5 5, 5 7tf 

^sffiBtcinu h 2 5, 2 7 (DmwiJjvmzmn&iicmfflmc^ 

I, 13 <D{£Bt±Jg l - -y h 2 5 , RUmz &W)=L- -y h 2 7 <DS®J?J<0 

II, 1 3 0±KfiB(i^ftn.--y f-2 5, 2 7©fglgp#4 7, 4 9, 5 5, 

5 7, &tfjg2»#5 1, 5 3, 5 9, 6 1 ©<&Bfc**L«{3:3fci Lfcfc<0£& 

>>, ftoT, ftf***?! l, i 3 0±IEffi«UIBl*»4 7» 4 9tC^*g^tX 
fc«f*^l 1, 1 3KttUB**l£r&fg2gp#5 9, 6 lt»g«nft/<7> 
Xa- -y h 6 90ffi«t»L«JSaoiLfcfeOi:*« D fifoT, ^-X8 1 (c*f 
L-TfflW^C, X73|pJfc5pfftfg(«J-r5>' < ?v>'Xa.^-y h 6 9<D&mt, ^— X 
8 1 ^-rSY^fC^mcfilfiJ-rS/^^xn- y h 6 9<0^Kii:, -^-X8 
1 LTfflS-fftlc, X*fi|fcTffft»»«»fc» Y73(R)»c¥^^Ki^fc(D 
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>*3--yh6 9<DC<D£5&&mmm3.-vhZ 5, 2 7(Dlx.tl<Dit&3ktL 
T£-f 5„ SEoT. 01 KS-r«l8T7f±, ffiSiW^OL- -y h 3 7 t»LTffi»W 
*»2S»*;U^ 1 3(DtiLmt. mm=L-y h 5fc»LT*§*fltt&fil 1 
?\ HDfUMtlt, TOWaib. X(1^7>Xar.> h 6 9 <E>±i2f£®)tC <fc -a o 
T»«*S»**% ffiotg»a--y h 2 5, 2 7 <0Ea*S£-***»IipL- -y |- 
2 5. 2 7dffiS^i>6ma[P4€»fflStD : Fg&{±|»±?tl^„ 
g».a.-.y h 2 5, 2 7(D57 t 3(i^^>X^-y h 6 9tc88«ft|-;l,^;£-£-f 

K 1 3©(Mfc»W**rLT^ft^X#fijfcJFfTtt» TkXS/ 
Xt±Y*[qH£:^T^^>Xa.-.y 9<0^®ji:S^D, ^7>Xar 7 |-6 
9«7)C<DJ:5^lHlfi(±. giJffl*#®*Sli;*V>|®») . — «IC, ^-X8 lK*fb 
Tffl»Waatf*/l/y 1 K 1 3 Offi«tK»*Riri-. CO*54»SL<4 
V>&«*B&ifcf S/c«>. 02 (C$g06tj»c^-r$iJfflIaL- -y (-83 £ftffi*a6^g3 
GxBi*a6=gB3cD-<-X8 1 fcHJtSnfc 2<H<Dft3*ffig-fe>-9-8 5. 
8 7»dMWa.--y h8 3*tt«*-e-* 0 ffiim8 5, 8 7 ttY^KWr* 

«iitt^p«gsiJ6 3<073^j*sa^-rs o i§i^prflgrL--y h 6 sommm? s*u 

Spn--y h8 3fc,fcr>T*!l»U iKR*A&6 3«l 8 0' fcfefc 
aBtffcSWHi&ISft*. flW, «a««*rt»6 3*Y*|$ifc¥fT4ffl«»«:« 

«£oT, X7y^i-?3 9< 4 1tf)SlgP»4 7> 4 9*X7j|rJ 
fcTfTfcffiBfcfiHSS-e:*. A»K«aSl^«6 3tflW»:x=», h83£cfcoTY 
:£ftfc¥fT&&gfc&#£tl3#<e (> X^lRltWfc, Rtf/XCiYTjlRltcWT 
^8 1 lc-tt?2>s^>xx.--y h 6 9<D&S). aiF^-X8 1 {C*hT3 
h 6 9©[e]KJ±^-X8 1 1 1 , 1 3 0&f 

•C**ttte««*|f&*\ fieoT$fcS77t e toT^-r5/^>XOL--y h 6 9 

I 
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»vm(*m&Ki «t ^ tsmbb 7 9 ±&<? >*=l- v ^ 6 9 ^ig^-r 5 ct t 

h 6 9 i:^rt® 7 9 k©«lOJlW*lcJ:o"a«B9fcttiF*tiftV^ 
^>*:x-.y h 6 9 (cSBOn^sa^f^v^ 

*»c»t* 0 ^5>xar 7 h 6 9«sai«t*»fra^ttaB-p*rtiij7 9± 

3K*oT«*Lfcfe©T?ftV^*Of^m*»tTs h 6 9tf 

^l7 9±W¥t#lt5ci:^i:t)is 0 *0*a*T»*o«|{± v 3g 
I*!® 7 9fcWKJgftL/<t7>XO.^.y h6 9, Rl/ffiggly6g@3 tCffffl-f* 
Mt)(OS&ftT'&2> 0 CO*»tt36rtlB7 9 3B«^lc*¥TfftV^4:^-r* 0 K'J 

7 M»it¥s 8 9 attmm^ k y 7 bunk***? >*=l- „ h e 9 iam 
m 2 fc^-r*as0yt?{±, k y 7 h Hut*® s 9 »±w*mt 2 «©$«K»f & 9 1 % 

9 3t, i«Wfe9 5t^5„ 8M*Wf«a9K 9 3tM-Z8 1t;^ 
>Xa - * h 6 9 *fcHJ&&ftTHT\ X^(n)fc¥mc/^>X^- y h 6 9{C 



{Zb) WS2 0 0 0-5 0 59 5 8 

^«tc£8;*ftfc7-yh9 9, l 0 1I;J:,T, mtlW 1 0 3±*X*rt¥fT»C 

, atfY*isjt¥(TK»»Hrfl6ic*n^tnsrt*n* 0 cossrtan 0 3»*2fl 

OWt*^l 1, 1 3»CttJiTfeO, XSlfolCftffc, fttfYtfrtlcWKS 
fttSo teB&46gB9 7 0»2- 7 h 2 5, 2 7»Cti*n^ftffiBi*i6£|B 
3{C^tt5^|sI«tC, *7*faZ-iitLTlI«nftX71'f a i-ji 1 0 
5, 10 7> M2SOY7^ i i-^i0 9 > 11KM113, 115 
*mifZo XT^aX-* 1 0 5. 1 0 7K«*hJphX#|6jKJFf?»i:H&-r 
**2*»I2 1, 1 2 3fc»Le«Rn»l»«:J6rtSft5JBl»»i i 7. 119 
*«»*i:«lC, Yr*^aX-*i 0 9, 111, 113, llStttttlf 
ftY#|fctera=S£ffi*-*»28#l 3 3. 1 3 5, 13 7, 13 9C»L»» 
W^lC^rt^n^^lgp^l 2 5, 1 2 7, 1 2 9, I 3 H4ICjR 
-r^^lC, X7^^ax-^ 1 0 5, 1 07O*2»»i2i, 12 3*^-*lT 

h 2 5, 2 7©2M<DY7^faI-?10 9, 111, 
113, 1150jBl»»i 2 5, 1 2 7.M129, 1 3 1 ©M/jfCJWgT 
5 o X7Wal-^l 0 5, 1 0 7OS2»»l2 1 ) 1 2 3 tt Z/^IrUcWt 
ftffi«Mttl 4 1, 1 4 3, 1 4 5, 1 4 7CD/gtHC, IIt5Y7i'?aX- 
*10 9, lll,Rtfll3, 1 1 5CD2f@<D?glgp#l 2 5, 1 2 7, M 
12 9, 1 3 1 icnL^WrT^o X7'^aX-*comia5#l j 7s ) 19(i 

t3»-7h2 5, 2 70Iff^l 1 , 1 3t*ti^n»tt*tlS 0 Y 
7^11-^1.0 9, 111, 113, 1 1 5<Dfg2gp#l 3 3, 1 3 5, 1 
3 7, 1 3 9{i^n^tl2<@CD»Kia.--y h 2 5, 2 7 fc-#ffl$V<5>X:r- -y 
h 1 4 9fcB5S**lTV*. CCD^7>XO.--y h 1 4 9 tiffiBifci&gB 3 

at*w«»«iafc«j:^>T*rtii7 9±^x73fsnc^mc, y#i*fcvff»c»» 

^rtffi7 9«X73iR»e¥fTlc, YArtfcWtKftU 7b 
-A 1 KH£af4lfcffiBl*l&^B9 7<D^-X8 1 tlLTl^, /^>xci- 
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g#*/l/£"i 1 . 1 3 CD^atlirt® i 0 3«; i !7>Xar7 h l 4 9(D±MT'& 
£o (4tti*toSl3(D^7>'Xn.--)/h6 9i:(RI^ Wif>gi9 7 0M7> 
Xa-yH4 9£llF'J7HSi#a8 9, 9 1 , 9 3. 9 5*K»« 0 g*f 
13ttfnfhX7^al-^10 5, 107fc«fc,T. fflSfC 
J4it L T X ^falCJRTK&Bj RTfig^fc *) s MIC 2flgcDY7'*3^x-;$r l 0 9. 
Ills Rtr2m<DYT9?-3.^-5r 113, 11 SO^Lt^ftMK.i.oT. 
ffiSKBLftLTY*flfc¥fTfc:»*Jlvl/*"l 1. l 3imm°imT$,Z> c ft=gj* 
, XT^ilX-* 1 0 5, 1 0 7<D?g2g|l#l 2 1 . 12 3. Y7*^X- 

2 109. 111, 113, 1 1 5©3Sl gfltfl 2 5. 127, 129, 131 
-^7^1X^10 9, 111, 113, 1 1 5<DSg2g|J# 1 3 3. 1 

3 5, 1 3 7, 1 3 X7^al-?1 0 5, 1 0 7©g*l±^7 
>Xxtx-y H 4 9tei*nSi*t, Y7^fai-^10 9, 111. 1 
13, 1 1 5©E*rH:YT*^iX---jr l 0 9. Ill, 113, 115CS2 

»»13 3, 1 3 5, 1 3 7, 1 3 g^LT/^VXar-y M 4 9l£lSjg£ 

J-XTlc:-gi¥ffltcittH^-r§^#gi5^ i 51, i 5 3«i#*;^l l, l 3t 
^ft^tiKl*. cn^m^gPWlcioT, S^t;^i l, I3§ll^la- 
7h2 5OT7^al-?l 0 50^1815^1 1 7t, M2iftar 7 h2 7 
OX7^ix-^i 0 7<0tglg|5#i l 9 tic, £SlcX;£l$)fc¥f7lc, Rlf 

**8P*M 5 1 fctt»l»#l 5 5. &D'Sft2g|5#l 5 7£^tf, g 1 1 5 
5tilJ:oTgl 1 &W]3.— y V 2 5 0X7^fiX-? i o 5dl 1 g|5# 1 1 7 
SM l^fcSUf&^lct-^ttlc. Sg2gp#i 5 7lej:oTS 

2^»jxix-yl-2 7C0XT^^ i X-^l 0 7 ©JB 1 1 1 9»cSglg#*,l, 
#1 l**ttL»*J.5H:*-S. BHiK, S2i#Wl 3«D«#g|J^l 53 

lC«lfIlS3#l 5 9. &t>*M2g|l»l 6 1 Jglffi^i 5 9lCJ.oTjgl 

fm^-y hZ 5<DXT*^a.x-*i 0 5©glgp^l 1 7tS2lW*^ 
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1 3*a*SL»S«k5K:*«i:#fc» mz&fti 6 1 tC<fcoTSg2#S)Xi.- >y h 

2 7®X7^x-^ i o 7<0Sgl i 9KgS2B*f3ivl,$f i 3 ^r5S$g U 

■K*^>T, »2*#*rt^i 3tf«£ffiBtei|&s:|fl||T*M\ Ht^ffi* i 5 1© 
5 mi^Sjo.-.y h 2 50X7^faX-$ 1 0 5 Olg 

i sb# i 1 7 less i mttxj),? i i ^rjg$£-r ^ i;±±t, m^-snti 1 5 3 cDSg 2 as 

#1 6 imt, I2^|JL-7F2 7£OXT^^nX-5r 1 0 7 £Dfg 1 

i 1 9tc^2S«*;b^-i 3%ws-r* 0 iii^t^i lA^affigA^aa 

ctizm&tzrcib. £ 1 h 2 5 1 i^tS i S»^l/? 1 i*fttft 

. ra«pt» H2iia_7h27tJ;,T$2l|}Wl 3*9J£ffi»frS v 
^SjfiMi:S-J^fiai:<DF4H:feBLMlW4{4BM- ©Rfcfc*H5k:>S-rsil2 
4>M{fc«M" ±fB04.^teBM' % M" tcfc^Ttt, 

Is 13tifnftiSlglar 7 h2 5, 2Sfctf|g2»»ar:y h 2 7ta»S« 

#1 1 71iSlW^filM' *>5»M24'KffiHM" 

" T\ S2I#*;^1 3©«{#aj*tl 5 3 <7>Sjt 1 gfl# 1 5 9Ki«SSn* 0 |q 
^2^SjO.--y h2 7CX7^faX-^ l o 7 1 gfl# 1 1 9(4^2 
^{uBM" fr&SS 1 <f>HffiBM" icmz. Ccom 1 *R3ffiBT?3i 1 Stt***r 

1 l©«t#g|5#l 5 KOf^gptfl 5 7tllSJn5„ COcfc?tcLTH5^ 

un ^RSftBM- t«*sia»*;i/iri 1 \tmz^m=L=.^ v 

2 7©X7^X-?l 0 7©Jglg|$#l 1 9tCil*£?nTI/^t«ti:. ^2 

-f i 0 5©»ia5»i 1 7ic3g«s?nTc>*. sat:, » 1 aa*** 1 u± 
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*&ftlWfcBfc»**tl*. Y7Wn-?| 0 9, 111, 113, lis 
Oig.SP^, 25, 12 7, 12 9, 1 3 1 tfft 2 »«• , 3 3 , 13 5, 13 7 
, 1 3 91CWLT, »»L4^tUfa6ftl,«J4|i^ai5tf i 51, 153^ 

o 3gtC X7^i-?i 05> 1 0 7OSB2SKM 2 1, 12 3#Y2n*fc 
Tfrlc«SfciiJiLa<fctJ:^ <t: 5 fc:4oTt ^ fc44>g p ft;i _ : .. y h 2 5 2 ? 

±abfc±3ic»«*^ifi 1 , 1 3 0tt#3»ri 5 1, 1 5 3»^mx 

#15, 1 5 3©ffllgp#i 5 5, 1 5 9J±a»oeKP©t,OT*ife**^«5j/ 
X-rA^M^*i:«{C, »i»«a-7j.2 50X7*f a i-iti 0 5OH 
SP#l 1 7ttffl*©Htto*ft3^>*xAi 6 3^s 0 coUKv^/b 
->Xt\£> I6 3lifi 1 1 1 5 1 OS 1 fls# 1 5 5 fc, * 

2 1 3 tom&m 1 5 3 co^ 1 gp» 1 5 9 1 ic&mmmtzj: 5 ic 

Bwsnr^*. «f3*tri 5 k 1 5 3co^ 2 gp»i 57, lemthfh 
s^oKfc]© 1 ffl©**ate*ji*., S2»fta.- y h 2 7coxr^^^i-^ 

1 0 70*1 1#] 1 9 feii^oejaO«S3Y;U->X^A 1 6 5*m*.Zo C 
Ot^^;l,->xfA 1 6 5 im 1 Stt*,l^i l aywmm 1 5 1 ©Sg2g)5# 
1 5 7^, S2I#*;^1 3<om&mi 5 3©»2»»1 6 1 fcfcJtSCB 

*r* «t 3 »c»it«nT^* 0 3^->xta 16 3, m^&m i 5 1 osg 1 gp 
«■ 1 5 5 , xttafflpr«64«k 3 tcmmmt 1 5 3 ©jg 1 1 5 9 ic * o t»« 
^nrcx yd- u>var** a x-*ttx#isifc W fcD-u>. y a, Y ^ 
fcWftn-uwa, ■atfZ*ftlcTfffc»rt-*-**-x>KWion !)0 p 
- b>y 73©*-* >h«ffiS«OfclLT*5,tt,T*l 1 
K X(±jafflpr^J;5{cS2»M^;l/^l 3(i±feXYD-b>^^7^^^ 
x-* ic J: o T X*|ft tifff fttf /Xfi Y #fite¥frtett«H8«fr 

Sl$fta-yh2 5OT7^aX-$i 0 5©Sglg|5l 1 7\ctiL 
^itsct^t, SftcoKiiswi 1 , xti»2«**/wr 1 3 
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5 io$2«»i 57, jutmmumzzsicm&mi 53012^1 e 1 

tc i. o T«&*Sttfc X Y n- \s>yf,T *7 a (± X£ftlc¥fr4 n- b> 

*fjM>*l 1, Xtt»fflRrfl64«fc-5»cft2»«*^ifi 3(i±IEXYn-U>>y 

'h«^S«U:bte»)JB2»»a.-y h2 7 ©XT ^g^x-* l 0 7<DSglg|5# 
l 1 9»c»b»«rt-*cf:*»T**. K Xlil2SS* 

1 3 « Z*lSUc¥fTKjgfii-r*lHBEI*ai©« 5 fcJt»W*S^fcftEfefc 0 
3ngp#l 1 9(C^L(Hl«G0lHgTS5„ Ji^XYD-l/y'^j^f^x-^ 
*«yBt*CttJ:oT, 5 1,1 5 3 OttlcffiJ|l-?$|Rft&fltiB* 

ftfflt^mahSrilDT, 8§#gp#i 5 u 1 5 3<03t*Stg|)!Ki:^Bmfi:iifig 

2 5, 2 7Ofci6©»2OlW0a:B»X'r-s;i:bTffffl^* o CftfcJ:^ X 
7^1-^ 1 0 5, 1 0 7, MY7^fiX-^i0 9, 111, 113 

, 1 1 5tc£^TB&-$fircmimmx7-—i?icttLmtt*ji'?i 1, i3*jt 

-"J Y 1 4 9{iC<73/ ! C5>Xn.-.y h 1 4 9tftffl-T-5^1!ta--y J, 2 5, 2 7 

>Z3.--y h 1 4 9<D@te*^-7. 8 1 icMt^m^t^^ 11,1 3<D$?3;L 
<4V^»»*^L«>«0*|»il:-r«ftii>, {4H»}46^B9 7 lc(*3 l SJ»a.- 
V H 6 7 i:S2 M 6 9 ft 1 Wfflla.- >y M 6 7 lC«fco 

T^l#Kjo.-.y h 2 5cDX77^;r-£ 1 0 5©ft2gp#l 2 1 £X73|r»;: 
WftttBtfitfJ-rscfcAfr*, M2M®a-.y h 1 6 9tcJ;oT^2^S)aL 
-7h2 7©X7^x-^ 1 0 7co^2gP«-l 2 3 ^XT^KTOSr&BlC 
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it0^n/£2io^ffl@t>ti 71, i 7 3»ctt»u cnmK&am 

■fe^lNCfcoT, X^|R)lcmX7^fal-^ l 0 5<D?g2g|5ttl 2 1 ©7? 

Blflllc. mzmm^-vYX 69t±^-X8 llC@^Stift2i 
1 7 5,17 TKBtU Chf^filtVtt^rX^tC 

-•y m 4 9fi<Her««*. xr^ai-? i 0 5^ 2 ^i 2 1 ^x* 

|Sjfc¥fT&fiHg£g3;SJ:3, SlM»ar 7 h l 6 7 fcfcjg i gi&o. - v h 2 5 
<D2<I<DY7*^:t-*i 0 9, 1 1 l*W»-r<B 0 RtKIC. 
M 4 9#|sUS**«^ X7^al-^| 0 7<D|g2gB#l 2 3#X#|*te 
TfxfcffiWcS $ a <fc 5 , Sg 2 - 7H6 9ttl2 &ISn.x -y h 2 7 <D 2 

fI©Y7*^x-* ii3, 11 5*M»^* 0 c©«fc5fcLT. X7^a 
^-* 1 0 5, 1 0 7OS2SKM2U 1 2 3*tX^K¥fT*ffiBlC«»S 
ttSCfc^oT, ^8 1tat«»fWl 1, 130Sf$L<>S:^ 

»*-iftfc5i*sc*-KHi:ft*xr*7-iX-* 105, 107, su^-ntc 

SS^nfcS^f*;!/^ 1 l , 1 3<D|°IfE ; &K±-r-5<, 

^5 ^atBownsflj^Kffis-r swsifflja-ttra-o^tT^ rxx -y 77 

»1 9«*«.a-y H5»c#LT-«ffillk:«*o-p«:< % -WfrK Jg 1 ¥S» 
f*S»l 9, St>*TX^3 5(±«m^-yh5KWLX^tWffC, HMHLT 
&®?Z> 0 C<D3M<Dtz^ B6©UV^7^fc:«gi#flW*3M*l g«s 
tt£««fcfcOttKfelbaM3«CK*«fcftlC. *^a.-.y hStWUTTX^ 
3 5^X^|p».:TOtC^«,$-<±SSiJfflO{iiB^i6gS 1 7 9*WJ4. COgiJfS 
©{affi*#gB 1 7 9 feBB6©y y^^MrtfcJbs^WHttBftji^Mii.^ 
3, H6»i:«H«fc^-rJ:5fc, c OjSijflOffiKftftSB 1 7 9ligivxi'* 
/l^l 8 1 t, m-oaZTTX**,],?! 8 3t^t5„ YX^tvWl 8 1 
s 18 3(4, *tif f tiZ*|^»cSiatffiftr*3atiif"C*^TC03a*iii±fciB 
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y**3 5*SW**Cfc*vc#*3a*iBl 8 5fc. ZffflitffittlcJSfcf** 
»I^,Tc«5M±tS2?x^3 5' «SBr«cj:«tT««sa«iiii 
8 7 fc^-TSc ^ 1 8 1 «&B&K>£« Mar 

c $2tx^wi 8 3 1 79^2^ 

ifta-.y H91W,T. X^(SjtTOtc. Y^[6Hc¥ mc |g , y V - K , , c 

Jg 1 8 1 f±&Bi**!>ilB 1 7 9©fMMft«fcfcoT, * 1 

»*f 1 9£fgl VX*3 5*iSt;TfiH»-r«ilkftfp#» -^27^3 5' 
£ftfcK27X**/|,jri 8 3(iftBi*i&lfjg 1 7 9 ©ffljeffiltlcfc*. coDid 

ffi«MJ&x=:-y h 1 9 3tg:- 3 Tl2TXfWl 83tWf5l2vx^3 
5- Ofii*MSlt*ci:m«. WW©**, H6EttBiSL*^giJfl©|* 
-oT, $27X^Wl 8 3K*fLT!&g£ifiigrc\ $27X^3 

^*T^>*»6ffi«»l6«Bi 7 9©BJ£ffiBfc s **ffiffi?nSTX**SP 
£f 1 fflXtt»ffl©¥#fl*#*JKIM-J5fcai>3f| i tx^3 5 *«JBLKfc 
ofcf&, ftBi£J6^Bl 7 9fcJ:oT, SlWWi 8 l £fMMMfr£ 
M£{£Bfc^®i2-y-, ±KtK3S«*fc,fco7\ *1 vx*3 5«B*ffi«*S-T 
W-*15*Jl/\z.'<!mi**±Z> a mmc. tiB&i6gBl 7 9ICJ;- 3 T12TX^3 

j?iJ<@©{4Bi*i6=&B 1 7 9^07 tc«g|a«»C^-ro 7 9© 

VX**;k5n 81, 18 3tt, »»$jf^577 H 95, 
1 9 7fc.fcoT, X^(RltcTfffc x Y»rteTClCSEarJ-*3a«#:2 0 1 ©*» 
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«. HliERlftg^.-.v j. 2 0 3^LT, 3a*{*2 0 1 ?^7>Xi-7 h 2 0 5 

3.= vh2 0 5ttWSWttlcKrt«n*. H6t*HWt^-rj:9»c» &B&46 
SBl 7 90^X2 0 9ttyyif778l07U-Al tH)IShTI/>5. (4 
Bft&gB 1 7 9<0|5]tepl&63-r:.y h 2 0 3, fttf/t^XJLiy h 2 0 5 

<kWmV>%iWl 7 9(Dll hi 8 9, BtXSmzmh=L-'y M 9 1 

tt^ft^n^T^^x-^LT^^n^XT^^x-^ IK 2 13 
*H*3 0 X7^f a x-$2 ik 2 1 3ti, ^n^nX7?|pHciS(^fflCjI 

aETSBia-rsxT^^x-^2 1 1, 2 1 3£>fg2g&#2 1 9. zzwcn 

LX73(p»c¥^t^i6pTftgT-feS^ia5^2 15,21 7 *H** 0 X7^ 
X-*2 11, 2 1 3<Dfg2gff#2 1 9, 2 2 1 fi5Jff*2 0 1 fc@££ftT*J 

t>, cn<SFff2»»2 1 9. 2 2 i t±x*isik:«Hr3FfTfc3iEa-r*«aa[aaiErt 

352 2 3**rf 5„ MIC, ©Bjrt--y M 8 9, 19 1 {±^n-?tiXYn-b> 
7717^X^2 2 5, 2 2 7***, C<DT *r*3L~? 

V M 89, 19 1 8 1,1 8 3 tHS*tl**^«5>> 

XxA2 2 9, 23 1fc, |»mai- 7 H8 9, ] 9 1«X7^I 
-#2 11, 2 1 3<DfglgB# 2 1 5. 2 1 7 tBlsnftf*a^^fA 
2 3 3. 23 5t^t5„ TX^tVl/^1 8 1, 1 8 3«X7^aX- £ 2 
11,21 3tc«fcoT, Jt««*S*Mglifc:t>fc»> x it$Stff3iS.^m&X\ ^-X 
2 0 9fC^LX^lcTOK^«)?-li-5CfcA^$, -^VX^jM/^I 8 1, 
18 3IiXYD-^7777^X-^2 2 5, 2 2 7£«fcoT, tt««|*S 

-*2 11,21 3©Slffl#2 1 5, 2 1 7fc*fU 81?tSCfc^T't, 
L*^vx^t-^I 8 1,1 8 3l*ZiiGHc¥ftlcmfa?Ztiim<Dm*)iC. ± 



(34) 



RfS 2000-505958 



iem 1 gf5«- 2 15. 21 7t»LHBBStifcft*k:tefc»)EHEBr(«T** 0 XY 

2 2 2 7^ffiffl^5Ci:fc^^T, 
*f©*«*. Y*rt»CTtfte, ttttWK^WfflT^X****! 8 1. I83S 

fii^tSCt^t, X*«||CTfffc«ft-r*^**^i 8 1. 183 

fcffll* ftB**i6=gg 1 7 9 KWVoL-v (-2 3 7 **rr*„ £»{*2 0 1 *£] 
*^l^-y>2 0 31Cj:oT^-X2 0 9fc»U 18 0' icbfttnm* 
«Kn«lft«. ftft*. «(*Pi-. y h 2 3 7CJ:,T, Bffi£rt2 2 3*X*|6j 
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